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Refractometric Observations. By J. F. Evxman (Ber., 25, 3069 
—3079).—The author has determined the refraction and dispersion 
equivalents of a considerable number of isomerides with a view of 
drawing conclusions as to their constitution from the values of their 
molecular constants. The measurements were made for the lines 
Hg and He. His results for the molecular refraction and dispersion 
calculated by means of Gladstone’s and of Lorenz’s formule are given 
in the following table :— 


Molecular refraction Molecular dispersion 
for A. from Hg and H,. 


Gladstone. | Gladstone. Lorenz. 


Piperidine,.C;H,,N ee reseweee é 0°87 


C,H, sN. 


1. Methylpiperidine ........ 

2. Methyl-a-methylpyrrolidine 

3. aa,-(2, 5) Dimethylpyrrol- 
idine (Tafel) 

4. Butallylmethylcarbinamine 
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| Molecular refraction Molecular dispersion 
for A. from Hg and H,. 


| Gladstone. Lorenz. Gladstone. Lorenz. 


| 
O;H,,N. 
. Methyl-a-pipecoline— 
(a.) From pentallylearbindi- 
methylamine 
(5.) From Ladenburg’s pipe- 
coline...... 
. Methyl-aa,- -dimethyipyrrol-| 
idine . 
. Dimethylpiperidine . . 


C;H,;N a 
: ~~ praenmmeneet 


amine .... 
. Butallylmethylearbindi 
methylamine ........+++ 


O,H,;N. 
. a-Methyltropidine...... 
. B-Methyltropidine........ 


C,H. 
(a.) Diallyl (b. p- 60—61°). | 
(3) » (bP. 80-88"). 
Tropilidene, C,H, .. ese 
Tropilen, C7H,90.......+..+- 
Tropidine, C,H,,;N ap voce! 
Tropine, C,5H,,NO........ — 
Eegonine, C,H,,NO;,H,0 .. 
Pseudotropine (= Oscine) — 
(a.) Calc. for C,H,,NO | 
(Ladenburg) ..... P 
(8.) Cale. for CyHyNO, 
(Hesse, Schmidt). 
Acetonylacetone, C,H 9O, ... 


These results the author discusses in reference to the probable 
constitution of the substances, and finds that they agree in general 
with the views expressed by Merling (Abstr., 1891, 1506), from whom 
most of the specimens examined were obtained. J. W. 


Physical Character of the Lines in the Spark Spectra of the 
Elements. By W. N. Harriry (Proc. Roy. Soc., 49, 448—451).— 
Perrot has shown that the spark discharge is composed of two parts: 
the fiery track or central portion is a statical discharge, whilst the 
aureole or flame is dynamic and capable of electrolytic action. 

From observations of the sparks and photographs of the spectra, 
the author considers that the principal lines lying between point and 
point of the electrodes are spectra of the fiery path of the spark ; the 
extension of the principal lines above and below the points of the 
electrodes seem to be spectra of the aureole. Elements which are 
difficultly volatile, and those which are bad conductors, do not exhibit 
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spectra with extended lines, and, conversely, metals which are the best 
conductors, and the most volatile, give spectra with their principal 
lines largely extended. The metals magnesium, zinc, cadmium, alum- 
inium, indium, copper, silver, and mercury are the best conductors, 
and consequently show considerable extension of their principal lines, 
With these metals, the continuous specturm is very weak, and in the 
cases of thallium and mercury, the air spectra are suppressed by the 
dense vapours in the track of the spark. The extension of the lines 
is even observed with concentrated solutions of the metals. 

The nimbus seems not to be wholly dependent on the volatility or 
readiness with which the metal is oxidised, although volatility certainly 
increases the nimbus. Amongst the photographed spectra, that of 
magnesium shows the largest nimbus, owing probably to the great 
actinic power of the rays emitted, and also to the large quantity of 
the metal in the track of the spark. After magnesium, cadmium 
and mercury exhibit the largest nimbus; those of platinum, gold, 
copper, and silver are small. There is aconsiderable nimbus about 
some of the lines of arsenic, antimony, bismuth, tin, and lead, and 
but very little about those of thallium and iridium. The nimbus is 
evidently an expression of the quantity of matter in the spark, and of 
the chemical activity of the rays emitted by the ignited vapour. 

The continuous spectrum, which forms the background to the lines of 
certain spectra, must be due to the ignition of some solid substance 
or oxide. The spectra of gold, silver, platinum, mercury, iridium, 
zinc, and cadmium, metals which either are not oxidisable or form 
volatile oxides, do not have this background; the less metallic 
elements, tellurium, arsenic, antimony, and bismuth, however, show it 
very strongly. No sufficient explanation of this has yet been given. 

The breadth of the principal lines in the photographed spectra is 
dependent on the actinic power, volatility, vapour density, and elec- 
trical conductivity of the metal. In accordance with this, the lines of 
cadmium are broader than those of zinc, which are in turn broader 
than those of magnesium. W. J. P. 


The Planté Lead | Sulphuric Acid | Lead Peroxide Cell from 
a Chemical Standpoint. Part I. By G. H. Rosrrrson (Proc. Roy. 
Soc., 50, 105—108).—The author was unable, either directly or 
indirectly, to obtain any evidence of the existence of an oxysulphate 
of lead corresponding with red lead; there is, therefore, no ground for 
supposing that the ordinary lead sulphate is not the only one con- 
cerned in the reactions occurring in the Planté cell. If the sudden 
lowering of the E.M.F. were caused by a change in the nature of the 
chemical compounds formed on the plates, it would be difficult to 
account for the very rapid recovery of the E.M.F. exhibited by an 
apparently discharged cell. 

It would seem that the different behaviour of secondary cells con- 
taining sodium sulphate (1 per cent.) and cells containing none is 
due to the: catalytic action of this salt on the hydrogen peroxide 
always found in the electrolysed acid of the strength used in such 
batteries, which is probably formed from persulphuric acid. Cells 
containing sodium sulphate show much less sulphating than do 
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ordinary cells, and the addition of this salt (1 per cent.) to the freshly 
electrolysed acid is always attended by a diminution in the amount 
of hydrogen peroxide. The acid taken from secondary cells reduces 
lead dioxide, and if hydrogen peroxide be added to the acid in the 
cells, an annulment or reversal of the E.M.F. occurs, whilst the intro- 
duction of hydrogen peroxide into the body of the dioxide paste 
produces an increase of E.M.F. in the case of a platinum | lead dioxide 
couple. The pink colour assumed by the acid in the Planté cell is 
due to the formation of permanganic acid from impurities in the lead. 


W. J. P. 


The Planté Lead | Sulphuric Acid | Lead Peroxide Cell 
from a Chemical Standpoint. Part II. Discussion of the 
Chemical Changes occurring inthe Cell. By H. E. Armstrone 
and G. H. Roserrson (Proc. Roy. Soc., 50, 108).—The authors arrive 
at the following conclusions :—(1.) That the cooling observed in the 
Planté cell can only be explained as resulting from the dissociation 
of the dilute sulphuric acid. (2.) That the observed loss in efficiency 
cannot be due to temperature changes, as these arise through actions 
occurring out of circuit. (3.) That if sulphating occurs at both plates 
in circuit and under the influence of sulphuric acid, the calculated 
E.M.F. is considerably higher than the observed value, whilst, if 
sulphating occur only at the lead plate, the calculated E.M.F. is far 
too low. This comparison, therefore, leads to no conclusion as to the 
exact nature of the changes which take place in the cell. (4.) That 
a counter E.M.F. of about 0°5 volt would account for the observed 


departure from the highest calculated value. Such a counter E.M.F. 
may exist; peroxides being always present in the electrolyte. 
(5.) That the observed loss of efficiency is due to the formation of 
peroxides in the electrolyte, and to the excessive sulphating occurring 
chiefly at the dioxide plate in the local circuit existing between the 
support and the paste. W. J. P. 


Electrolysis of Silver Nitrate in a Vacuum. By A. Scuusrer 
and A. W. Crosser (Proc. Roy. Soc., 50,344—358).—The deposit of 
metallic silver obtained on electrolysis of silvernitrate solution in air, in- 
creases slightly in weight as the current density at the platinum cathode 
decreases. The authors find that this difference is persistent when 
the deposition occurs ina vacuum. The deposit is slightly increased 
in weight if electrolysis proceeds under diminished pressure; this is 
due to the withdrawal of oxygen, for if the solution be electrolysed in 
an atmosphere of this gas, a heavier deposit is obtained than in air. 

The authors conclude that the true electrochemical equivalent of 
silver is probably not quite 0°1 per cent. greater than the value 
assigned to it by Rayleigh. Wed. B. 


Electrolytic Dissociation and Ionisation. By J. Travps 
(Ber., 25, 2989—2993; compare Abstr., 1891, 255, 390, 638).—The 
wuthor now practically adopts the hypothesis of electrolytic dissocia- 
tion to explain the behaviour of aqueous salt solutions, contending, 
however, that the dissociation into ions need not be complete dis- 


ve 


~~ a rr OO Oe a SC ULL OTC aelCUhLellCU Sl 


GENERAL AND PHYSICAL CHEMISTRY. 3 


sociation, but only a slackening of the bonds which hold the ions 
together. This modified dissociation he calls, after Fitzgerald, ion- 
isation. J. W. 


Absorption of Radiant Heat by Alum. By C. C. Hurcuins 
(Amer. J. Sci. [3], 43, 526).—It is a generally accepted opinion that 
a solution of alum acts as a particularly efficient absorber of rays of 
great wave-length; but the author shows by direct experiment that 
a solution of alum is really no better absorber than water, and that, 
furthermore, it would hardly pay to use plates of transparent alum, 
even if they were to be had. H. C. 


Specific Heat of Carbonic Anhydride. By N.S. Kurnaxorr 
(J. Russ. Chem. Soc., 22, 493—495).—From the apparent specific 
heat of carbonic anhydride at high temperatures (above 2000°) the 
author calculates the true specific heat by means of the formula 

ne (1 — k)t 
anhydride, C the apparent specific heat, c, the mean specific heat of 
its products of dissociation (carbonic oxide and oxygen), W the heat 
of formation of carbonic anhydride from its dissociation products at 
0°, k the coefficient of dissociation, and ¢ the temperature. The fol- 
lowing table of results is given by the author. In it, the values of ¢, 
are taken from Vielle’s data, and the values of k are those given by 
Le Chatelier. W = 68,000 cal. 


, in which c is the true specific heat of carbonic 


2000° 
2500 
3000 
3500 
4000 
4500 


The true specific heat would thus seem to reach a minimum value 
at about 3500°. J. W. 


Heat of Combustion of Chlorine Compounds. By Berruetor 
and Maricnon (Compt. rend., 115, 347—350).— 


Molecular heat of com- 


Heat of | bustion. 


combustion. | 
Const. vol. 


Const. vol. | Const. press. 


Chloracetic acid ....... _ , . | +1739 cal. | +123°0 cal. 
Trichloracetic acid _ +105°4 ,, | +132°1 ,, 
Dichlorotrimethylene .--| 83900cal. | +432°8 +433°1 ,, -2°6 ,, 
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The substitution of chlorine for hydrogen in acetic acid develops 
+25°3 Cal.; the substitution of 3 atoms of chlorine for 3 atoms of 
hydrogen in ' acetic acid develops +261 x 3 Cal. These numbers are 
somewhat lower than in the case of the substitution of chlorine for 
hydrogen in methane, the difference being probably due to the 
presence of oxygen. 

The substitution of 2 atoms of chlorine for hydrogen in trimethyl- 
ene develops +34 — # Cal., # being the heat of formation of the 


hydrocarbon. C. H. B. 


Glyoxylic or Dihydroxyacetic Acid. By Berrrnetwor and 
Martianon (Compt. rend., 115, 350—353).—The experiments were 
made with a crystallised specimen of glyoxylic acid which had lost 
0°213 mol. H,0O, and the final values were calculated on the assump- 
tion that recombination with this quantity of water would cause no 
thermal disturbance. 

Heat of combustion of glyoxylic acid at const. vol. = +1281 Cal., 
at const. press. 127°5 Cal., and consequently 


C, + H, + O, = C,H,O, crystallised .. develops +199-1 Cal. 
C, + H, + O; + H,O solid = C,H,0;,H,O ” + 128°7 ” 


The conversion of ethane into gaseous alcohol by direct oxidation 
would develop +346 Cal.; the oxidation of alcohol to aldehyde 
develops .+51°5 Cal., and of aldehyde into acetic acid +60°0 Cal. 


For the corresponding values in the cases of acetic, glycollic, and 
glyoxylic acids see following abstract. 
As a rule, the substitution of HO for H in an acid, with production 
of an alcoholic function, develops from +35 to +45 Cal. 
C. H. B. 


Heat of Combustion of Glycollic Acid. By Brrrueg.or 
(Compt. rend., 115, 393).—Stohmann points out that the heat of 
combustion of "cE? acid as determined by Louguinine (Ann. 
Chim. Phys. [6], 23, 210—213) is +166°0 Cal., and not +186°0 Cal. 
It follows that the conversion of acetic acid into glycollic acid would 
develop +40°2 Cal., and the conversion of acetic acid into glyoxylic 
acid would develop "+79" 4 Cal. or +39°7 x 2. C. H. B. 


Thermochemistry of Carbon Compounds of Mixed Func- 
tion. By L. Viacnon (Compt. rend., 115, 354—356).—Experiments 


Heat developed by 


Heat of 
dissolution. 


1 mol. HCl. | 2 mols. HCl.| 3 mols. HCl. 


+3°50 
; . +0°87 
CS(C,H,-NMeg)s.... +. “2 +1°35 
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were made with tetramethyldiamidodiphenylmethane, tetramethyl- 
diamidobenzophenone, and tetramethyldiamidothiobenzophenone. 

The presence of the ketonic group CO destroys the basic function, 
put this effect is only partial in the case of the thioketonic group CS 

C. H. B. 

Specific Gravity of Ice. By J. v. Zaxrzevski (Ann. Phys. Chem. 
[2], 47, 155—162).—It is pointed out by the author that the deter- 
minations of the specific gravity of ice at the freezing point are not 
sufficiently accurate for the purposes of exact heat measurement by 
means of Bunsen’s ice calorimeter. By using a modification of this 
instrument, he has made fresh determinations of the specific gravit 
of ice at temperatures very near 0°. The calorimeter was filled with 
mercury and boiled-out water, the exact weight of which was ascer- 
tained. This water was frozen very slowly at a temperature just below 
the freezing point, the crystallisation being started at a given point 
by means of the external application of solid carbonic anhydride and 
ether” - The mercury expelled was then weighed. A check determi- 
nation was made by melting the ice and ascertaining the weight of 
mercury sucked up by the apparatus. The two weights usually 
differed by a few milligrams on a total of 15—30 grams, The-results 
of the measurements are as follows :— 


Temperature. Specific gravity. 
—0°705° 0°916710 
—0°700° 0°916713 
—0°699° 0°916708 
—4°720° 0°916995 


From these values, the specific gravity of ice at 0° is 0°916660, and the 
coefficient of expansion 0°000077. J. W. 


Relation between the Specific Gravity of Acid or Saline 
Solutions and the Molecular Weight of the Dissolved Sub- 
stances. By A. pe Saporta (Bull. Soc. Chim. [3], '7, 184—190).— 
An acid or saline solution made by dissolving 52°63 grams of sub- 
stance in a litre of distilled water is termed a typical solution, and is 
usually of greater sp. gr. than water. The excess of the sp. gr. above 
unity is termed the typical density A (alowrdissement type), and if a 
gram-molecule P of the substance is substituted for the constant 
amount, a quantity AP/52°63 is obtained which is termed the theo- 
retical molecular density, and is held to be proportional to the molecular 
excess or difference between the molecular weight of the dissolved 
substance and that of water, AP/52°63 = K(P—18). From this it 
follows that A/K = 52°63 — 947:34/P, and the truth of the above 
supposition can be tested by comparing the values calculated from 
the right-hand side of the equation with those calculated from the 
left-hand side. The results are given for most of the commonly 
occurring inorganic acids and salts, and the agreement is fair, as a 
rule, when K is taken as unity, although more consistent results are 
obtained in some cases by giving it a higher value. Jn. W. 
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Specific Volume of Sulphur. By M. Toxpter (Ann. Phys. 
Chem. [2], 47, 169—174).—Monoclinic sulpbur, plastic sulphur, ob- 
tained by rapid cooling from 140—170° to 20°, and liquid (syrupy) 
sulphur, obtained by very slow cooling through the same range of 
temperature, have been investigated by the author with respect to 
the volume they occupy at different temperatures. 

His results are contained in the following table, the volume of 
liquid sulphur at 120° being taken as unity :— 


Monoclinic. Liquid. Plastic. 
--20° —- 0°935 — 
0 0-915 _ 0943 — 
20 0°919 0951 — 
40 0°924 0°960 0°974 
60 0-929 0969 0:979 
80 0°935 0°979 os 
100 0°941 0°9889 — 
120 — 1-0000 0°995 
140 — 10117 1/001 
160 — — 1-007 
180 — — 1014 
200 — — 1-021 
J. W. 

Relations between the Surface Tensions of Liquids and 
their Chemical;Constitution. By C. E. Lineparcer (Amer. J. Sci. 
[3], 44, 83—92).—The author points out that up to the present 
little or nothing has been done towards establishing relations between 
the surface tensions of liquids and their chemical constitution. He 
proposes to investigate the subject, and the present paper is devoted 
mainly to a description of the method to be used in carrying out the 
experiments. This consists in determining the number of drops into 
which a certain volume of water divides in dropping down through 
liquids lighter than water, and in dropping up through liquids heavier 
than water, and the number of drops of a liquid dropping down, 
if heavier than water, and dropping up, if lighter, through that 
standard. 

At the surface of two absolutely insoluble liquids, there would reign 
complete repulsion between the molecules; no molecule of one liquid 
wo pass beyond a definite surface concentric with the surface of 
the liquids, and this surface would form an impenetrable barrier to 
molecules of each liquid. But in the case of liquids which dissolve 
one another a little, complete repulsion between the molecules prevails 
no longer, but, on the contrary, a slight attraction, so that now a 
molecule of one liquid may pass into the other. This would continue 
until the tension of solution of each liquid was reached. The question 
arises, whether the superficial tensions of liquids, saturated with each 
other, or pure, should be employed. In this preliminary investiga- 
tion only the superficial tensions of liquids uncontaminated with one 
another were determined. 

The experiments recorded with hydrocarbons and their derivatives 
indicate clearly that a connection exists between surface tension and 
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chemical constitution, but the data obtained are not yet sufficient to 
admit of generalisations being made. The author is continuing these 
investigations. H. C. 


Tensions of Vapours. By C. Antoine (Ann. Chim. Phys. [6], 
22, 281—288).—In former papers (Compt. rend., 107, 681, 778, 836), 
the author has shown that the tensions of vapours could be calculated 


by the formula log H = A — a ; the object of this communica- 


tion is simply to modify some of the coefficients previously given, and 
to show how far the calculated values agree with those determined 
experimentally. F. 8. K. 


Elasticity of Gases. By C. Puscat (Monatsh., 13, 635—646).— 
Mendeléeff and others have shown that the product pv, which, in 
general, decreases on compression and increases on expansion, behaves 
in a precisely opposite manner at low pressures, and on expansion 
this product, therefore, reaches a maximum and then decreases. 
On the other hand, the fact that on compression the product reaches 
a minimum and then increases is well known. It follows from this 
that there are, ordinarily speaking, two points at which any gas will 
exactly obey Boyle’s law. From experiments of Witkowski and 
others, it can be shown that the maximum of pv occurs with rising 
temperature at higher and higher pressures; the minimum, on the 
other hand, occurring at lower and lower pressures as the temperature 
rises. It, therefore, follows that at some particular temperature the 
above pressures for maximum and minimum pv will become the same, 
and the two points coincide. The point at which this occurs may be 
called the symptotic point. If the temperature be raised beyond 
this point, pv will no longer give on compression a maximum and a 
minimum, but only the one point in which both may be supposed to 
coincide, a thing which is noticed in the case of hydrogen at the 
ordinary temperature. The author discusses mathematically certain 
variations in the different properties of gases in the region of the 
symptotic point. H. C. 


Velocity of Etherification. By V. Kisryaxorrsky (J. Russ. 
Chem. Soc., 22, 474—476).—The author has deduced the constant of 
velocity for the etherification of organic acids under the influence of 
inorganic acids, from experiments made in conformity with the fol- 
lowing equations— 


= = (a — z)k — 2h, 
and 0 = (a — &)k — &k, 


in which a denotes the quantity of organic acid taken, x the quantity 
of ethereal salt formed, ¢ the time, k and i, the constants for the form- 
ation and decomposition of the ether: £ is the value of # for which 
there is equilibrium between the opposing reactions. Large quantities 
of water and of alcohol were taken in proportion to the quantity of 
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organic acid, so that these might be assumed to remain constant during 


E 
F—2 


, from which k + kj = i log eS , the most 
x t &F—2 


the reaction. On integration, the equations give k = £ log 
a 


aa E E 
ky = a log pois 
useful form for calculation. 

The quantity of inorganic acid used was less than that of the organic 
acid present. Under these circumstances it was found that the ex- 


o= 


pression : log = was, indeed, appreciably constant. The value of 


the constant thus obtained diminished as the quantity of water present 
wrs increased, and was proportional to the electrical conductivity of 
the solution when one inorganic acid was substituted for another. 

The amount of organic acid converted into ethereal salt when 
equilibrium had taken place, was found to be proportional to the 
amount of it originally present in the solution. J. W. 


Attempt to found a Chemical Theory on a Basis of Physical 
Comparison. By G. Jaumann (Monatsh., 13, 523—566).—This paper 
contains an attempt to formulate atheory which might take the place 
of the atomic theory. It is purely inductive in all its parts, and does 
not start with preconceived ideas as to the constitution of matter or 
the nature of the change to be observed, but demands only for the 
explanation of stochiometric phenomena the existence of a simple 
physical principle, such as holds for all other physical changes, and 
only such definite conceptions as are necessary for the application of 
this principle. If in physical structure all substances are alike, their 
chemical behaviour is determined by the numerical value of a single 
property on which all chemical properties depend, and which may be 
called the chemical condition or the chemial. Differences in the 
values of this property are, as the author shows, approximately mea- 
surable, and determine the changes which will take place in given 
substances under certain conditions. Application of the principle to 
a number of different cases is made in the paper. H. C. 


Inorganic Chemistry. 


The Relative Densities of Hydrogen and Oxygen. By Lord 
Ray.eicH (Proc. Ruy. Soc., 50, 448—463 ; compare Abstr., 1888, 643; 
1890, 330).—The author has made further determinations of the rela- 
tive densities of hydrogen and oxygen. The gases were prepared by 
the electrolysis of water, passed over heated copper or copper oxide 
free from sulphur, and dried by passing over potash and phosphoric 
anhydride; suspended matter was arrested by a tube packed with 
glass wool. A vacuous globe was then filled with the gas to be ex- 
perimented on and weighed. Oxygen was thus found to be 15°882 
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times as heavy as hydrogen at mean temperature and barometric 
pressure. The result is probably accurate to 0:0003 of es whole. 
. J. P. 

Preparing Silicon and Aluminium Chlorides. By H. N. 
Warren (Chem. News, 66, 113—114).—Silicon chloride, mixed with 
but little ferric chloride and readily purified by redistillation, is ob- 
tained by passing chlorine into siliconeisen, containing 15 per cent. 
of silicon, heated to redness in a tubulated clay retort, and retaining 
the less volatile ferric chloride in the upper part of a suitable adapter, 
while the lower part is cooled in a freezing mixture to condense the 
silicon chloride. By using hydrochloric acid gas instead of chlorine, 
ferrous chloride, and the more volatile siliconchloroform, SiHC],, are 
obtained. 

By the action of chlorine on an alloy of iron with 10 per cent. of 
aluminium, aluminium chloride is produced, which can be purified by 
distillation from iron borings. When the pulverised alloy is pre- 
viously mixed with sodium chloride, the passage of chlorine gives rise 
to the sublimation of aluminium sodium chloride. D. A. L. 


Dehydration of Silver Oxide. By M. Carry Lea (Amer. Jour. 
Sci., 261, 249—-250).—The author has proved by a series of careful 
experiments that precipitated silver oxide obstinately retains some 
water when dried for 40 hours at a temperature of 100°. Even a tem- 
perature of 130—135° fails to expel the last traces of moisture. When 
heated to 160—165°, it becomes anhydrous, but also loses a little 
oxygen. 

The conclusion to be drawn would apparently be that the point at 
which the last portions of water were driven off was very close to that 
at which oxygen began to be disengaged; but the author has shown 
that oxygen is lost long before the last portions of water escape. If 
silver oxide, after being thoroughly dried at 100°, is moistened with 
dilate hydrochloric acid, a chloride is obtained of a deep lilac colour, 
showing the formation of an argentous compound. L. ve K. 


Decomposition of Strontium Bromate by Heat. By A. 
Potititzin (J. Russ. Chem. Soc., 22, 454—469).—Strontium bromate 
crystallises in monoclinic prisms with 1 mol. H,O, which it loses at 
120°. The anhydrous salt begins to decompose perceptibly at 240° 
without melting, the decomposition taking place chiefly in two direc- 
tions, namely, into strontium bromide and oxygen, and into strontium 
oxide, bromine, and oxygen. The first reaction is the principal one; 

Time for Total loss 


Tempera- Salt taken, complete of weight SrO formed 
ture. gram. decomposition. per cent. per cent. 
252° 0-802 8 hrs. 15 m. 33°91 5°57 
265 0°540 3» 10;, 30°52 2°79 

269—270° 0°749 1 30 28°98 - 
271° 0°7895 1 54 28°46 0°56 
271 0°9855 1 40 28°31 _ 
273 0°7275 1 10 28°38 0°55 
287 0°5698 0 32 28°39 0°52 
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the extent to which it occurs, however, varying considerably with the 
temperature. 

The table, p. 11, contains a summary of the quantitative results 
arrived at by the author. J. W. 


Action of Silver Oxide on Magnesium Nitrate. By A. 
Kormiitzin (J. Huss. Chem. Soc., 22, 488—492).—Solutions of freshly 
crystallised magnesium nitrate, Mg(NO;). + 6H,O, were shaken up in 
the dark with weighed quantities of freshly precipitated silver oxide. 
After a given time, the solution was filtered off, and both it and the 
residue analysed, in order to determine the proportion of silver oxide 
which had been converted into silver nitrate. The following table 
contains a summary of the author’s results :— 


Percentage change with 


Duration of experiment. 
$-Normal Normal 3-Normal 
Mg(NOj)z. | Mg(NO,). | Mg(NO,)e. 


The amount of change is thus not proportional to the concentra- 
tion of the magnesium nitrate solution, although it is so, approxi- 
mately, when we pass from the 4-normal to the normal solution. 

J. W. 


Atomic Weight of Copper. By T. W. Ricuarps (Chem. News, 
65, 236—237, 244—245, 260—261, 265—268, 281—282, 293, 302— 
303; 66, 7—9, 20—21, 29—31, 47—48, 57—58, 74, 82—83; compare 
Abstr., 1891, 805).—The atomic weight of copper is deduced from: 
I. The analysis of cupric sulphate. II. The synthesis of cupric 
sulphate. Ili, The analysis of cupric oxide. All calculations are 
based on the atomic weights: oxygen, 16°000; barium, 137°10; 
bromine, 79°955; carbon, 12°002; hydrogen, 1:008; silver, 107-930; 
sodium, 23°053 ; sulphur, 32°060. 

The standard weights used (described in Proc. Amer. Acad. Arts’ 
Sci., 25, 196) were carefully compared with the standards of the 
Washington Bureau of Weights and Measures. Excepting in the first 
series of experiments on cupric sulphate, the method of weighing by 
substitution was used. All weighings were reduced to the vacuum 
standard. 

Full details are given of the methods used in the purification of the 
materials and reagents employed. 

I. Analysis of Cupric Sulphate.—For the first series of 
analyses the cupric sulphate was coarsely powdered, dried to constant 
weight over a mixture of crystallised and partially dehydrated cupric 
sulphate, and the copper determined by electrolysis. The sulphuric 
acid set free was determined by sodium carbonate and by weighing 
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the sodium sulphate formed. In the third place, the loss of water 
at 250° was also determined. The sum of the constituents was 99°87, 
the water lost at 250° being 35-958 per cent., whereas, if Cu = 63°60 
or 63°33, the total water present should be 36:0695 or 36°109 respec- 
tively. 

In the second series of analyses, the cupric sulphate was dried at 
255° in a platinum crucible, and then treated with 20 drops of pure 
sulphuric acid, and the whole kept at 365° for 3} hours. There was 
a further loss of moisture, amounting to 0°108 per cent. of the crystal- 
lised sulphate. The dry sulphate was dissolved, and the clear solution 
electrolysed in a platinum crucible, previously coated inside ‘with 
copper. After 120 hours, the weak current was interrupted, and the 
acid rapidly washed into a platinum bottle. Rather less than the 
required amount of sodium carbonate was weighed out, ignited at a 
dull-red heat to constant weight, dissolved in water, and added to the 
acid in the bottle. The very slight excess of acid was titrated with 
sodium hydroxide, using methyl-orange as indicator. The neutral 
solution was evaporated, and the residue of sodium sulphate fused and 
weighed. From the results the following ratios were deduced :— 


Na,CO;: Cu = 106°108 : 63°606, and Na,SOQ,: Cu = 142°166 : 63°595. 


Including the water driven off between 255° and 365°, the sum of 
the constituents determined reached 99°954. 

The third series of analyses was carried out by the same method but 
with greater refinement. To ascertain whether the method of drying 
affected the percentage of acid present, the first sample was not dried, 
the second was only heated at 250°, the third was heated at 365°, 
after addition of sulphuric acid. The SO, found was 38°443, 38°435, 
and 38°431 per cent. in the three cases. 

The fourth experiment of the series was not of the same order of 
accuracy. The SO, was weighed as BaSQ,. The adhering barium 
chloride being estimated and allowed for, this experiment gave 
SO, = 38°434 per cent. 

This series gave, as the sum of the constituents determined, 99-951. 
The deficiency was proved to be due to water still retained at 360°. 
It was determined by heating to dull redness, and estimating the 
sulphuric anhydride driven off at the same time. The difference 
between the loss and the sulphuric anhydride driven off amounted to 
0-042 per cent. as a mean of four experiments, varying from 0°019 to 
0-055. The final result of these analyses gave :— 


Water lost at 360—400° 36°067 per cent. 
Water lost between 400° and redness.... 0°042 

25°449 

99°994 


There is an unavoidable excess of water, due to mother liquor 
enclosed during crystallisation. 
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Rejecting the ratios including the water of crystallisation, the 
atomic weight of copper may be calculated as follows :— 


Experimental 

Ratio. : Lowest. Highest, mean. 
(CuSO, —Cu):Cu.. (63°53) 63°62 63°593 
63°604 63°600 

63°61 63°607 

. Na,CO;:CuSQ, °.... 3 63°64 63°621 
Na,SO, : CuSU, 63°67 63°641 
BaSOQ,:Cu...... .e. (63°57) (63°63) 63°603 
BaSOQ,: CuSO, 63°625 


63°612 


NI SUR 9 20 


Average omitting 5and7.. 63°605 


The foregoing experiments furnish data for the calculation of the 
atomic weight of sulphur. As the average of eight experiments, 
S = 32:063; omitting three experiments of less value than the 
remainder, S = 32°075. 

II. The Synthesis of Cupric Sulphate.—Cupric sulphate was 
synthesised from metallic copper and from cupric oxide. Pure electro- 
lytic copper was dissolved by the purest nitric acid in a platinum 
bottle supplied with bulb tubes to act as aspray condenser. The solu- 
tion was evaporated with a slight excess of pure sulphuric acid in a 
platinum dish. The residue was gradually heated to 400°, and cooled 
in a phosphoric anhydride vacuum desiccator. It was always found 
to contain free sulphuric acid, and hence no trustworthy results were 
obtained. The cupric oxide (for preparation see Proc. Amer. Acad. 
Arts Sci., 25, 199) was treated in the same manner asthecopper. The 
average percentage of cupric oxide in the sulphate formed was 49°838 
(three experiments), as compared with 49°856 if Cu=63°6. The 
close agreement is due solely to the effect of opposing errors. 

Ill. The Analysis of Cupric Oxide—tThe cupric oxide, when 
tested by reduction with carbon monoxide, was found to retain no appre- 
ciable amount of water at a red heat. It did not contain any carbonic 
anhydride or any higher oxides or nitrogen oxides. A large number 
of experiments, in which the cupric oxide, after varied treatment, was 
entirely dissolved, proved: (1.) That cupric oxide, prepared by igni- 
nition of the oxynitrate after Hampe’s method, contained between 
four and five times its volume of occluded gas. (2.) Ignition of this 
oxide at bright redness expelled a portion of the gas. The tempera- 
ture of the ignition was apparently higher than that used by Hampe. 
(3.) Beyond a certain limit, the time of ignition made no important 
difference. (4.) The gas was not absorbed during cooling. (5.) Speci- 
mens of cupric oxide, prepared in different ways, contained very 
different amounts of gas. 

A series of three more carefully carried out experiments on pure 
cupric oxide, similar to that used in the synthesis of cupric sulphate, 
gave the percentages of occluded gases as 0°088 nitrogen and 0-004 
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oxygen. This, applied as a correction to the two best results obtained 
in the analysis of cupric oxide, gave Cu = 63°605. 

The indirect results from the synthesis of cupric sulphate from the 
oxide, corrected in the same way, gave 63°603. 

It is concluded that Hampe’s work was subject to serious error, for 
which it is now impossible to make correction. 

A summary of the results obtained by the author between 1887 
and 1891 gives, for the atomic weight of copper, general average : 
(a) of 11 series, 63°610; (6) of 43 determinations, 63°606. Average 
of the five most trustworthy series, 63°604. W. T. 


Ternary Alloys. Part V. Determination of Various Critical 
Curves, their Tie Lines and Limiting Points. By C. R. A. 
Wrieut (Proc. Roy. Soc., 50, 372—395; compare Abstr., 1891, 1158). 
—The author has continued the experiments with mixtures of chloro- 
form, water, and acetic acid, and finds the average composition for the 
“limiting point” at 18° to be 42°16 per cent. of chloroform, 16°21 of 
water, and 41°63 of acetic acid. It is noteworthy that the chloroform 
and water are here present almost in the molecular ratio 2CHC1,,5H,0 ; 
this may, however, be merely a coincidence. 

The percentages of lead, tin, and zinc contained in a mixture of 
these metals at 565—570°, at the limiting point, are approximately 
22, 35, and 43 respectively, whilst at 750—850° the numbers are 24, 
32, and 44. Tables are given showing the composition of the alloys 
of the metals obtained near 650° ; the composition corresponding with 
the limiting point, as deduced from these, is 22°5, 42°5, and 35°0 per 
cent. of lead, zinc, and tin, respectively. The tie lines on the critical 
curve show two maxima, one corresponding with the molecular com- 
pound Pb,Sn, the other to SnZn,. The ratio between lead and zinc 
at the limiting point approximates to PbZn, at both 650° and 800°. 

The limiting point for an alloy of bismuth, zinc, and tin, at 650°, 
corresponds with percentages of 18°5, 60°0, and 21°5 of these metals 
respectively. 

For alloys of lead, zinc, and silver at about 800°, the limiting point 
corresponds to 482, 6:3, and 45°5 per cent. of the respective con- 
stituents. Lead and zinc are present in the proportion of Pb,Zn, not 
PbZn,, as when tin is the solvent. The effect of the formation of 
the compounds AgZn; and Ag,Zn,; on the critical curve is very 
marked. 

The critical composition at about 750° for alloys of bismuth, zine, 
and silver is 33°12, 22°25, and 44°63 per cent. respectively, represent- 
ing a ratio between. bismnth and zinc, approximately indicated by 
BiZn, ; when tin is the solvent metal, the corresponding ratio is nearly 
represented by BiZny. The formation of the compounds AgZn,; and 

Ag,Zn, is indicated on this critical curve, just as on that of the lead- 
zine-silver alloys. W. J. P. 


Certain Points in the Interaction of Potassium Permanganate 
.and Sulphuric Acid. By F. A. Goocn and E. W. Danner (Amer. 
J. Sci. [3], 44, 301—310).—Jones (Trans., 1878, 95), and more 
recently Brauner, have observed the evolution of oxygen from solu- 
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tions of potassium permanganate and sulphuric acid during oxidation 
effected by their means. The authors also find this to be the case, 
and that the decomposition of the permanganate by the acid increases 
with the amount of acid present, the time of action, and increase of 
temperature. A 20 per cent. solution of the acid produces no appre. 
ciable effect at ordinary temperatures, and under exposures of a few 
hours only. In five days, however, a very considerable action takes 
place at the ordinary temperature, and heating the mixture of acid 
and permanganate to 80° for an hour and a half is closely comparable 
in its effect with that brought about by the five days’ action at the 
ordinary temperature. 

It appears, from further experiments, that the change is brought 
about by a tendency towards reduction on the part of the acid. When 
the acid is not present in proportion greater than 50 per cent. of the 
mixture, in the early stages of the action the oxygen lost by the 
permanganate is liberated, but later on the decomposition of the 
permanganate results in the precipitation of manganese in the form 
of a higher oxide, or in the retention of the manganese in solution in 
the form of a higher sulphate. H. C. 


The Passive State of Iron and Steel. Part III. By T. 
Anprews (Proc. Roy. Soc., 49, 481—488; compare Abstr., 1891, 
250).—Considerable differences are to be observed between the 
relative passivities of wrought iron and hard and soft cast steels, 
Bessemer steels and Siemens steels ; variations in the chemical com- 
position and physical structure of the metals greatly influence the 
passive state. Wrought iron was found to be less passive than the 
steels employed, being electropositive to them when placed in nitric 
acid ; the difference of potential established between the two metals 
was in some cases as much as 01 volt. In some instances the 
wrought iron did not become electropositive until immersed for 
2 to 3 hours in the acid; the difference in potential then gradually 
increased, showing that the wrought iron was slowly becoming less 
positive than the steel. Wrought iron is electronegative to tungsten 
steel, and is hence more passive than the metal. The E.M.F. 
developed in circuit between wrought iron and soft steels containing 
but little combined carbon, when immersed in cold nitric acid 
(sp. gr. 1°42), is much less than that developed with hard steels con- 
taining more combined carbon. Steels containing a high percentage 
of combined carbon are more passive than those containing a smaller 


quantity. W. J. P. 


Action of Nitric Acid on Potassiam Dichromate. By G. C. 
Scumipt (Ber., 25, 2917—2918).—In 1871, Darmstidter described 
the formation of two crystalline compounds, Cr,0,(OK)NO, and 
Cr,0,(OK)NO,, by the action of nitric acid on potassium dichrom- 
ate (this Journ., 1871, 199). The author, repeating Darmstadter’s 
experiments, obtained potassium tetrachromate, K,Cr,0,;, but was 
unable in any way to obtain a compound containing nitrogen. The 
substances Darmstidter obtained were undoubtedly mixtures of the 
tetrachromate with potassium nitrate. L. T. T. 
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Ammonium Chromates. By E. Maumenf (Bull. Soc. Chim. 
[3], 7, 174—179).—Concentrated aqueous chromic acid or potassium 
dichromate, when neutralised by ammonia, deposits ammonium chrom- 
ate, (NH,).CrO,, in yellow, crystalline tufts, which resemble those of 
the potassium salt, but soon lose ammonia, and change into the di- 
chromate. The salt is best crystallised by evaporating the slightly 
ammoniacal solution over quicklime, and should be kept in sealed 
vessels. 

Ammonium chromate yields a brown oxide, CrO,, when heated at 
204°, identical with the oxide which was described by Vauquelin as pre- 
eipitated on heating the aqueous solution, although in all probability it 
isformed only on the superheated sides of the vessel. When the tem- 

rature is raised to 220—225°, explosive decomposition occurs, and 
the oxide CrO is formed, which, however, takes fire at once, and 
burns to the green oxide Cr,0;; it is probable that the compound 
N;H,CrO; is formed as an intermediate product. The brown oxide 
is soluble in aqueous chromic acid or alkaline dichromates, forming 
brown solutions, from which it is reprecipitated by excess of water. 

The deliquescent, crystalline, double chromate of ammonium and 
potassium, (NH,),CrO,,K,CrO,, prepared by dissolving potassium di- 
chromate in concentrated aqueous ammonia, and evaporating the 
yellow, syrupy solution over quicklime, turns brown at 240°, owing 
probably to the formation of the chromate of a base N,H,0O, and is 
completely decomposed at 270°, the green oxide Cr,0; —, 

N. . 

Preparation of Vanadyl Trichloride: Extraction of Vanadium 
from its Ores. By L. L’Hére (Ann. Chim. Phys. [6], 22, 407— 
412).—For the extraction of vanadium from its ores the author 
takes advantage of the volatility of vanadyl trichloride. The finely 
divided mineral is intimately mixed with about one-quarter of its 
weight of lamp-black and a little oil, and ignited to volatilise the 
arsenic and zinc; the calcined product is then slowly heated to 300° 
in a stream of dry chlorine, and the vanadyl trichloride collected in 
tubes immersed in a freezing mixture. 

When it is desired to determine the quantity of vanadium in an 
ore, the aboye method is employed, and the vanadyl trichloride is 
collected in a series of bulbs containing distilled water; the vanadic 
acid is then reduced with zinc, and estimated volumetrically with 
the aid of potassium permanganate. 

Samples of bauxite, examined in this way, were found to contain 
0°03 to 0°05 gram of vanadium per kilo. ; two samples of pitchblende 
from Bohemia contained 1°62 and 1:40 grams of vanadium per kilo. 
respectively. F. 8S. K. 


Refining Gold, Silver, and Platinum. By H. N. Warren 
(Chem. News, 66, 140—141).—Gold is separated from its alloys by 
melting them with 2} times their weight of silver, then parting with 
nitric acid ; the silver being subsequently precipitated by copper and 
the latter metal by iron. By treating silver platinum alloys with 
nitric acid, all the former and all or part of the latter metal are dis- 
solved ; but by precipitating both metals from this solution by copper, 
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and again treating the precipitate with nitric acid, the silver only is 
dissolved. D. A. L. 


Mineralogical Chemistry. 


Beyrichite from Altenkirchen. By H. Laspryres (Zeit. Kryst. 
Min., 20, 535—550).—An examination of this very rare mineral 
from the Lammerichskaule mine, at Altenkirchen, in the Siegen dis- 
trict, has, in the main, confirmed the results published by Liebe in 
1871. Beyrichite bears the same relationship to millerite that augite 
does to uralite. Beyrichite is the mother mineral from which 
millerite has been formed by a rearrangement of the molecules. Both 
minerals have the same crystalline form and composition, but different 
physical properties. Analysis of beyrichite gave results in accord 
with the formula (NiCoFe)S. B. H. B. 


Cobaltiferous and Nickeliferous Iron Pyrites from Miisen. 
By H. Laspzrres (Zeit. Kryst. Min., 20, 553—555).—The crystals 
examined by the author occurred in a fissure in brown spar at the 
Heinrichssegen mine, at Miisen. Analysis gave the following 
results :— 

8 Fe. Co. Ni. Total. 


5135 4268 197 413 10013 


The mineral appears to consist of a crystal of iron pyrites covered 
by a parallel deposition of polydymite crystals on its surface. 
B. H. B. 
Pseudobrookite, Hematite, and Anhydrite as Sublimation 
Products. By B. Doss (Zeit. Kryst. Min., 20, 566—587).—The 
author describes the occurrence of pseudobrookite, hematite, and 
anhydrite as sublimation products in the furnaces of the Hermania 
soda works at Schénebeck. Numerous other minerals of recent 
formation have previously been found at the same works, the list 
including: (1) specular iron ore, (2) magnetite, (3) iron pyrites, 
(4) magnetic pyrites, (5) a tetragonal calcium aluminium silicate iso- 
morphous with geblenite, (6) a calcium silicate, (7) crystallised lime, 
(8) glauberite, (9) gaylussite, (10) rhombic silico-carbonate, and 
(11) octahedral crystals of sodium fluorophosphate (NaF,2Na,PO, + 
18H,0), with 1°2 to 13 per cent. of vanadic acid. Pseudobrookite 
has not hitherto been found as a sublimation product in technical 
working. The analysis of the Schénebeck product gave results in 
accord with the formula Fe,TiO;,. B. H. B. 


Soda from the Alkaline Waters of Owen’s Lake. By E. Lz 
Neve Foster (Zeit. Kryst. Min., 20, 631; from Proc. Colorado Sci. Soc., 
3, 245—254).—The author describes the manner in which soda is ob- 
tained from the highly alkaline water of Owen’s Lake in Myo Co., 
California. The lake, which is at an altitude of some 3,600 feet, lies 
in a basin apparently of volcanic origin between the Sierra Nevada 
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and the Myo chain of mountains. The lake has no outlet and its 
chief feeder is the Owen’s River, coming in from the north. The com- 
position of the water is as follows :— 


SiO, MgO; KCl NaCl. Na,SO,. Na,B,O,. Na,CO,. 
0-220 0055 3137 =29415 11080 0475 26963 


HNaC0,. Al,0;,Fe,03. Total. 
5°715 0°038 77°098 


The water of Lake Albert contains 39°172, Mono Lake 53°473, and 
Lake Bagtown 129°01 of solids per litre. The water is pumped ‘into 
reservoirs, and the soda obtained by evaporation. In 1889, in this 
‘way 1,000 tons of soda was obtained, and in 1890 double - ae 

Synthesis of Minerals of the Hauyn Group. By J. Morozim- 
wicz (Jahrb. 7. Min., 1892, ii, Mem. 139—141).—It has been shown by 
Lemberg that hauyn and sodalite, at an intense heat, lose sulphuric 
acid and chlorine respectively. For this reason, it has been found 
impossible to prepare these minerals artificially in a crystalline state. 
The results of the author’s experiments on the synthesis of hauyn are 
as follows:—1. A mixture of 65 parts of SiO,,3H,0 with 44 parts of 
Al,0;,3H,0 and 33 parts of gypsum was heated for 6 hours in an 
excess of Glauber’s salt in a platinum crucible. The melted mass 
was treated with cold distilled water, filtered, and washed until the 
filtrate gave no precipitate with barium hydroxide. The resulting 
product, an infusible, greyish powder, was found under the micro- 
‘scope to contain crystals of hauyn. 2. The same mixture treated 
with molten sodium sulphate and sodium chloride gave some very 
fine and regular crystals, together with columnar twin crystals of 
sodalite. 3. The same mixture inserted in sodium chloride alone 
gave crystals apparently consisting of pure sodalite. The author is 
continuing his experiments with a view of attaining further informa- 
tion regarding the processes obtaining in the formation of hauyn and 
‘sudalite in lava. B. H. B. 


The Chlorite Group. By G. Tscuermak and E. Lupwic (Jahrb. 
f. Min., 1892, ii, Ref. 227—232; from Min. petr. Mitth., 12, 32—39).— 
Numerous analyses are given in support of Tschermak’s theory that 
the chemical structure of the chlorites may be explained by dividing 
this group of minerals into two sub-groups, orthochlorites and lepto- 
chlorites. The orthochlorites are believed to be mixtures of two end 
products, serpentine and amesite ; whilst, for the leptochlorites four 
other fundamental compounds are assumed, strigovite, chloritoid, and 
two derivatives of amesite. Representing these minerals by symbols, 
the chlorites may be classed as follows :— 

A. Orthochlorites.—Pennine, Sp;At, ; clinochlore, SpAt; prochlorite, 
ryt to Sp;At;; corundophilite, Sp,At, to SpAu; amesite, SpAt, 

t. 


B. Leptochlorites.—I. Daphnite, (At’ At);Sp,; chamoisite, (At' At),Sp,- 
II. Metachlorite, (StAts),Sp;; clementite, (StAt,),Sp; cronstedtite 
StAt; euralite, StAt, (strigovite = St). III. Diabantite, Ct,Sp, 

3—2 


20 ABSTRAOTS OF OHEMICAL PAPERS. 


aphrosiderite, (CtAt),Sp,; delessite, (CtAt),Sp, to CtSp; rumfite, 
(CtAt’),Sp (chloritoid = Ct). 

C. Mized Alteration Products.—Tabergite, pyrosklerite, loganite, 
pseudophite, vermiculite, hallite, berlanite, enophite. 

D. Chlorites not yet Defined.—Epichlorite, grengesite, melanolith. 

B. H. B. 

Meteoric Iron. By E. Conen and E. Weinscuenk (Jahrb. f. Min., 
1892, ii, Ref. 244—246 ; from Annalen des k.k. Naturhistorischen Hof- 
museums, 6, 131—165).—The authors have endeavoured to solve a 
number of problems connected with meteoric iron. 

1. Cohenite seems to be confined to the Arva group. The compo- 
sition of cohenite from the Magura meteoric iron is in accord with 
the formula (FeNiCo),C, whilst that of the iron carbide from the 
Wichita meteoric iron is in accord with the formula (FeNiCo),C. 

2. The composition of schreibersite is in many cases constant in 
that the ratio of Fe + Ni+ Co to P is fixed; its formula being 
(FeNiCo);P. The new analyses of schreibersite from the Toluca, 
Glorieta Mountain, and Hraschina meteorites confirm this view. 

3. The theory propounded by E. Cohen that the hexahedral iron 
(kamazite) has a constant composition (about 7 per cent. Ni + Co) 
is supported by the analysis of the meteoric iron from the Hex River 
Mountains, Cape Colony. The mean composition of kamazite 
corresponds with the formula Fe,Ni. 

4. Two varieties of tenite occur in meteoric iron. One is tin- 


white, flexible, rich in Ni + Co, and contains no appreciable quantity 
of carbon. To this class belongs the tenite from the Toluca, the 
Wichita, and the Glorieta Mountain meteorites. The second variety 
presents a more greyish colour, less lustre, less flexibility, and less 
nickel and cobalt, whilst carbon is present in appreciable quantities. 
To this class belongs the tenite from the Staunton and Magura 


meteorites. B. H. B. 


Physiological Chemistry, 


Absorption of Oxygen and Formation of Carbonic Anhydride 
in Human Respiration. By W. Marcer (Proc. Roy. Soc., 50, 
58—75; compare Abstr., 1891, 1270).—From experiments made on 
two healthy persons, one 63 and the other 21 years of age, the author 
arrives at the following conclusions :—(1.) The percentage of carbonic 
anhydride, oxygen, or nitrogen in the air expired alters with the 
person experimented on, but the proportion of each gas varies but. 
slightly up to a period of about 44 hours after the midday meal. 
(2.) The mean ratio between the oxygen consumed and the carbonic 
anbydride exhaled is 0°871. (3.) The mean volume of oxygen 
absorbed per minute is 34°3c.c. (4.) The mean volume of oxygen 
absorbed is 0°75 per cent. of the air inspired, and was nearly the same 
with both subjects. 3°63 per cent. of the oxygen inhaled was 
absorbed. (5.) The mean weight of oxygen consumed per hour by 
the older man was 0°355 gram per kilo. of body weight; the weight 
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absorbed by the younger man was 0°380 gram. (6.) The weight of 
carbonic anhydride expired was notably greater in the younger than 
in the older man, and corresponded approximately with the greater 
consumption of oxygen by the former. 

The following results were obtained from an investigation into the 
respiration of air containing 2°5—4 per cent. of carbonic anhydride:— 
(1.) The proportion of oxygen in the air ‘expired is slightly greater 
than in ordinary breathing. (2.) The mean ratio of oxygen absorbed 
and the carbonic anhydride expired is small, being 0°654 and 0°567 
for the older and younger man respectively, as against a mean of 
0871 in ordinary breathing. (3.) The volume of oxygen absorbed is 
3—4 times as great as in ordinary breathing. (4.) The proportion of 
oxygen absorbed from the air inspired is about twice as great as when 
pure air is breathed. (5.) The weight of oxygen consumed by the 
body undergoes an increase of about 20 per cent. (6.) The total 
weight of carbonic anhydride expired is reduced by about 12 per cent. 
When such air is breathed, therefore, a considerable amount of oxygen 
must remain in the blood to be transformed into an excess of carbonic 
anhydride in addition to the proportion required for the other 
functions of the body. W. J. P. 


Action of Fatiguing Muscular Work on the Respiratory 
Interchange. By A. Loxuwy (Pfliger’s Archiv, 49, 405—422).— 
During ordinary muscular activity the combustion processes in the 
body take the same direction as during rest; this is shown by the 
respiratory quotient remaining constant. When the work becomes 
excessive, this normal is upset and the respiratory quotient rises. The 
muscular katabolism is not directly dependent on the work actually 
performed, but on the amount of muscular energy expended ; this is 
a variable quantity, as under favourable conditions muscle works 
more economically (that is, with a less loss of heat) than when the con- 
ditions are unfavourable ; one of the unfavourable conditions is fatigue. 
In other words, during fatigue more muscular activity is expended in 
doing a given amount of work, than when the muscle is fresh. At the 
end of a period of work the respiratory processes remain increased for 
a few minutes; if, however, fatigue has supervened, or the work has 
been done under unfavourable conditions (for instance, with an 
insufficient supply of oxygen), the respiratory exchanges remain dis- 
turbed for a longer period. W. D. H. 


Influence of Acetic Acid on Gaseous Metabolism. By A. 
Mattivre (Pfliiger’s Archiv, 49, 460—477).—When cellulose is in- 
gested, it undergoes certain putrefactive changes leading to the forma- 
tion of carbonic anhydride, methane, acetic, and butyric acids. In 
estimating the nutritive value of cellulose, it is therefore important 
that we should know the effect which these fatty acids have on meta- 
bolism. The present experiments were made on rabbits, and chiefly 
with acetic acid, which was intravenously injected as+sodium acetate. 
It was found that the quantity of oxygen used by the animal was in- 
creased during and after the injection and that the carbonic an- 
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hydride produced fell relatively; the respiratory quotient was con- 
sequently lower ; in four experiments the R.Q. was as follows :— 


° 2. 3. 4. 
Before injection : 077 #8077 0°87 
During injection ..... 0°71 0°69 0°80 
After injection ....... 076 O77 O77 #42079 


Other changes noted were increased alkalinity of urine and of the 
blood, due, doubtless, to the conversion of acetate into carbonate. 

The sinking of the respiratory quotient shows that some acetic 
acid was burnt up; the theoretical R.Q. of acetic acid is 0°5. The 
R.Q. found never sank so low as this, showing that other materials in 
the body were being simultaneously oxidised. It is, however, con- 
sidered that any sparing action exercised by the acetic acid formed 
from cellulose would be more than counterbalanced by the increased 
work thrown on the digestive organs, and a consequent larger 


necessary supply of oxygen. 


Nutritive Value of Cellulose. By N. Zunrz (Pfluger’s Archiv, 
49, 477—483).—This paper consists of remarks of a general nature 
on the foregoing, and a critical review of those researches which have 


attempted to show that cellulose has any great nutritive value. 
W. Dz. H. 


Researches on Blood. By L. Livienreip (Chem. Centr., 1892, 
ii, 82—83; from Arch. Physiol., 1892, 115—154).—The small plates 
which, besides the red and white corpuscles, exist in the blood have 
been examined by treating them with an artificial digestive fluid ; they 
were found to consist of a granular portion, nuclein, and a homogeneous 

rtion, chiefly albumin. The nuclein is separated out by the pepsin 
ferment from its compound with albumin which exists in the plates, 
_and can then be identified by its chemical reactions. C. F. B. 


Some Results of Transfusion. By H. C. Geetmuypen (Arch. 
Anat. und Physiol., physiol. Abth., 1892, 480—496).—If a large quan- 
tity of living blood is introduced into the vascular system of a dog, 
the animal remains healthy. Its excretion of nitrogen is, however, 
increased for several days. The increase is not from excess of proteid 
food, and the body weight does not fall. The increase of nitrogen 
can be accounted for by the excess of nitrogenous matter introduced 
into the blood. The increase lasts as long as the increase in the blood 

- constituents does; when this reaches a maximum, the new blood is 
katabolised and the animal, as regards both blood and nitrogenous 
output, returns to the normal. Extravasation of blood is never found. 
The opinion is expressed that the seat of the destruction of the cor- 
puscles is the blood stream itself. There is, however, no solution of 
the hemoglobin from the corpuscles; not once was the serum found 
to be red. W. D. H. 


Pancreatic Juice in Different Animals. By V. D. Harris and 
W. J. Gow (J. Physiol., 13, 469—492).—From the examination of the 
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ferments of the pancreas in a large number of animals, the tryptic 
ferment was far the most constantly present and the more resistant ; 
then the rennetic, and then the diastatic. The fat splitting ferment 
is often absent, and it is always readily destroyed, for instance, by 
preserving the pancreas in alcohol. No special fat-emulsifying agent 
was ever found. Of the animals examined, four only (man, pig, ox, 
sea-eagle) were in the first class as regards the activities of all their 
pancreatic ferments. 

A few experiments with pancreases removed from individuals who 
had died of wasting disease showed that the activity of the ferments 
was much diminished. 

In pig’s pancreas, no inversive ferment was found. Fresh pig’s 
pancreas, however, converts raw starch into dextrin, bat not into 
dextrose. The diastatic action on cooked starch was not hindered by 
the presence of phenol (1 in 130) or of mercuric chloride (1 in 1000). 

W. D. iH. 

Conversion of Maltose into Dextrose. By L. E. SHorz and 
M. C. Tess (Proc. Physiol. Soc., 1892, 19—20).—Various organs 
(intestinal wall, pancreas, lymphoid structures) were dried at a low 
temperature and added to solutions of maltose. The largest change 
was obtained with the intestinal mucous membrane from the pig. 
After 21 hours’ action in the warm bath, the sugars present were 19 per 
cent. maltose, and 81 per cent. dextrose. In another experiment (the 
mucous membrane being freed from Peyer’s patches), the numbers 
were 35°3 and 64°7 respectively. The Peyer’s patches gave 63°3 and 
36°7.. Brown aud Heron found, on the contrary, that lymphoid tissue 
was more active than ordinary mucous membrane. In the present 
research, lymphatic gland gave 72 and 28. With pancreas, the action 
was still less, 76 and 24. Pancreatic extracts gave only a trace of 
dextrose after 24 hours. 

The experiments show that the change of maltose into dextrose is 
not accomplished by the pancreas but by the intestine, and, further, 
not so much by the lymphoid tissue as by the mucous membrane of 
the gut; but whether it is effected by the secretion poured out into 
the intestinal cavity, or by the cells through which the solutions pass 
during absorption, is not indicated by these experiments. 

W. D. H. 

Fluorine Compounds in the Organism. By J. Branpt and 
H. Tappginer (Zeit. Biol., 27, 518—539).—Experiments on dogs 
which were fed on food admixed with sodium fluoride show that the 
soluble fluorine compound administered causes an increase in the 
amount of that element in the body. A great part is deposited in 
the bones in the form of a crystalline compound, which probably is 
identical with filuor-spar. . D. i. 


Absorption of Iron. By A J. Kuyxet (Pfluger’s Archiv, 50, 
1—24).—The present experiments on animals show that small 
quantities of iron are absorbed when that metal is administered in 
the form of inorganic salts. It appears to collect in the liver. It is 
possible that these substances may be changed in the intestine into 
something like Bunge’s hematogen before absorption. These hema- 
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togenous substances appear to be ill-defined at present as chemical 
units, and it is probable that the organic iron compounds in various 
foods are not all identical. W. D. &H. 


Demonstration of the Presence of Iron in Chromatin by 
Microchemical Methods. By A. B. Macatium (Proc. Roy. Soc., 
50, 277—-286).—The presence of iron in the chromatin of cellular 
elements of such tissues as are almost free from hematin may be 
proved by running a drop of freshly prepared ammonium sulphide 
on to the fresh section ; a cover glass is then placed on the latter and 
the edges sealed with glycerol. On maintaining the preparation at a 
temperature of 60° for some days, the chromatin nodules become 
stained light green to black, thus proving the presence of iron. Al- 
buminate iron or inorganic iron compounds may be previously 
removed, if necessary, by treatment with Bunge’s fluid. 

Iron was found in the chromatin of the cells of numerous organs 
and tissues of Nectwrus, Oniscus, and various placente. It is also 
present in the chromatin of the pollen cells of Dianthus, Cucurbita, 


Narcissus, and Hyacinthus, and in the gonidia of Cystopus candidus. 
W. J. P. 


Absorption of Fats. By O. Frank (Arch. Anat. und Physiol., 
physiol. Abth., 1892, 497—512).—In some experiments on dogs, 
analysis of the intestinal contents shows that, when the thoracic duct 


is ligatured, a very large absorption of the fatty acids from the fat 
in the food goes on. A few analyses of the blood were performed, 
but these appear to be insufficient for purposes of comparison. Most, 
however, show a rise in the percentage of fat and lecithin as compared 
with the normal. Soaps and cholesterol are apparently unaltered in 
quantity. W. Dz. H. 


Nutritive Value of Alcohol. By F. Srrassmann (Pfliiger’s Archiv, 
49, 315—330).—The statement of Bédlander (ibid., 32) that 95 per 
cent. of the alcohol taken under ordinary conditions is used by the 
organism should be amended; the correct number is 90 per cent. 
Without entering into the question of the therapeutic value of alcohol, 
it is thus seen that it is a nutritive agent. There are, however, many 
other substances with the same or even greater nutritive value, 
without the poisonous action of alcohol. W. D. H. 


Digestibility and Nutritive Value of Bread. By N. Zunrz and 
A. Maenus-Levy (Pfliiger’s Archiv, 49, 438—460).—In men not 
doing excessive mechanical work, more than half of the oxygen used 
up is consumed in muscular activity. 

A diet very poor in proteid is well assimilated by the human 
digestive tract ; and addition of starch to bread does not impair its 
nutritive value. One must not, however, go too far in the restriction 
of proteid, No injurious influence was observed by the addition of 
60 grams of alcohol. 

During feeding on white bread and butter, the digestive” work 
requires at least 10 per cent. more oxygen than when the digestive 
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organs are at rest; and more than 5 per cent, of the nutriment given 
is consumed in the assimilation of food, W. D. H. 


Formation of Sugar in the Liver. By J. Szzcsan (Chem. Cenir., 
1892, ii, 84; from Arch. Physiol., 1892, 34—53).—A reply to Pfliiger 
(Chem. Centr., 1891, ii, 713, and 1892, i, 37), upholding the author’s 
view that sugar is produced by the normal action of the liver. He 
thinks that the proteids contained in nitrogenous food are completely 
decomposed in this organ, the nitrogen being converted into carb- 
amide, and the carbon into sugar, the latter, in his opinion, being the 
source of all the energy of the animal body. C. F. B. 


Deposition of Albumin during the Fattening of Full Grown 
Animals. By T. Preirrer and G. Kars (Bied. Centr., 21, 5799—588 ; 
from Iandw. Jahrb., 1892, 175—203).—The object of the experiments 
was to ascertain whether there is a continuous deposition of albumin 
during a long period of fattening (about 100 days). There were 
two experiments, each with two full grown, lean sheep (weighing 
about 42 and 35 kilos.). In the one experiment, the sheep (Nos. 1 
and 2) had each day:—hay (500 grams), salt (10 grams), crushed 
beans (400 grams), and earth-nut cake (200 grams); in the other 
experiment (sheep 3 and 4) the same amounts of hay and salt were 
given with crushed beans (200 grams) and crushed barley (320 grams). 
The amount of -water consumed was determined daily. The amount 
and composition of the excrement, and from this the amounts of food 


constituents digested, were determined at the beginning, in the middle, 
and at the end of the experiment. The results are given in tables. 
It is shown that, as the fattening progresses, there is generally no 
very considerable difference observed in the digestibility of the food, 
but the following table shows that the digestion coefficients did falt 
somewhat :— 


Sheep No.1. Sheep No.2. Sheep No. 3. Sheep No. 4. 
lst period 76°14 75°53 75°06 72°14 
2nd period .... 71°75 74°17 72°81 72°76 
3rd period 74°45 72°21 69°42 


The albumin of the food in Experiment 1 was more completely 
digested than that of Experiment 2. In the digestibility of the ether 
extracts there were great differences, owing, the author thinks, to the 
presence of soluble substances in the feeces produced by fermentation 
in the intestines. To overcome this difficulty, separate determinations 
of fat, free fatty acids, and other substances soluble in ether should be 
made; but experiments hitherto made in this direction gave only 
negative results. 

The decomposition of albumin remained fairly constant in the 
three periods of Experiment 1, but in Experiment 2, there was an 
unmistakable rise in the second and third periods as compared with 
the first. The results are, however, somewhat affected by the con- 
sumption of water being insufficient in the case of sheep 1, 2, and 3. 
It is pointed out that an insufficiency of water may give rise to totally 
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reversed results, so that,in experiments with animals, there should be 
no restraint as regards amount of water. 

A table is given, showing the nitrogen balance in grams per day. 
When the amount of nitrogen in the increase of wool (which is esti- 
mated as 0°89 gram per day) is deducted from the total gain of 
nitrogen, the following numbers are obtained, indicating the amount 
of nitrogen deposited in the form of flesh :— 


Sheep 1. Sheep 2. 


Per cent. of Per cent. of 
digested N. ; digested N. 


Ist period 
Bnd period .... 2.2.00 
3rd period ......... 


Sheep 3. Sheep 4. 


Per cent. of Per cent. of 
digested N. : digested N. 


Ist period ......... +00 2° 9°84 : 8 63 
2nd period ........4..- —_— ae 
3rd period eeeeeeteee ase _—_ 


Apart from wool production, there was in the second period in 
Experiment II a complete nitrogen equilibrium, whilst, at the com- 
mencement, there was a daily gain of 1°88 gram of nitrogen, corre- 
sponding with 55 grams of flesh. In Experiment 1 with the lower 
nutritive ratio (1 : 2-3), there was a continuous deposition of nitrogen 
in the form of flesh. The experiments thus confirm the known fact 
that full-grown animals, fattened in the usual manner, very soon 
attain a nitrogen equilibrium as regards flesh; they also show that 
continued slight production of flesh may occur with food richer in 
proteids. This was already observed by Maercker. 


Excess of Expt. 1 


Expt. 1. Expt. 2. over Expt. 2. 


Digested crude protein. .......... 202 -44 123°11 79°33 
»» Other extract ....ccceess 20 °05 8°86 11°19 
crude fibre ..........6. 100 *43 90 *67 9°76 
non-nitrogenous extract .. 325°42 | 420°61 —95°19 


Increase of live weight........... 71°5 | 62°5 9°0 
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The preceding table shows the average daily amounts of digested 
food compared with the average increase of live weight. 

With regard to the observation that change of nitrogen increases 
after shearing and then gradually diminishes, it is remarked that ex- 
periments should not be commenced directly after shearing, but that 
the gradual increase in the amount of wool has no appreciable effect 
on the change of nitrogen. The loss of the wool seems to diminish 
somewhat the separation of nitrogen. N. H. M. 


Chemistry of the Kidney Substance. By L. Lizsermanx 
(Phliiger’s Archiv, 50, 55—56).—A very large proteid constituent of 
the kidney substance is one similar to that found in the gastric 
mucous membrane, namely, a compound of lecithin and albumin, to 
which the term lecithalbumin is applied. It may be obtained as a 
residue after gastric digestion, and is stated to be acid in reaction. 

W. D. H. 

Asparagine as a Nutritive Substance. By G. Pouitis (Zeit. 
Biol., 2'7, 492—506).—From experiments on rats, the following con- 
clusions are drawn :— 

1. A mixture of proteid, fat, starch, and meat extract either with 
or without the addition of asparagine will keep the animals in a 
condition of equilibrium, or even increase the body weight. 

2. Fat, starch, and meat extract alone soon produce death; addi- 
tion of asparagine does not alter this result. 

3. Asparagine has no influence on nitrogenous metabolism. 

W. D. H. 

Physiological Action of Asparagine. By J. Mauruner (Zeit. 
Biol., 2'7, 507—517).—Experiments on dogs show that asparagine 
acts as a “ proteid-sparing”’ food in the same way as fats and carbo- 
hydrates may. There is, however, no evidence that it exercises this 
function from the synthesis of proteid matter from the carbohydrate 
and asparagine given. W. D. H. 


Influence of Sugar on the Constitution of Milk Fat. By A. 
Mayer (Bied. Cenir., 21, 652—653; from Milchzeit., 1892, 49).—The 
author recently brought forward the view that the composition of 
milk fat depends on the feeding, the greatest influence being shown 
by the soluble carbohydrates. In order to obtain experimental 
evidence, a six-year-old cow, which had calved about seven months 
previously, was fed for the week before the commencement of the 
experiments with the usual winter food, hay with linseed cake 
(2 kilos.). During the first period (November 17—26) and the third 
period (December 7—17), beet diffusion chips (32 kilos.), rye straw 
(5 kilos.), and linseed cake (4 kilos.) was given; in the second period 
(November 26—December 6), cane {sugar (2 kilos.) in addition. 
The daily yield of milk was 11} litres (first period), 12} litres (second 
period), and 103 litres (third period). A table is given showing the 
melting point, solidifying point, and the amount of volatile acids in 
the butter in six different periods. The melting point was lowered 
by the use of sugar, and rose again in the third period. The amount 
of volatile acids rose during the second period (with sugar), but was 
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scarcely diminished at all in the third period. The influence of the 
sugar on the melting point of the solid fatty acids, separated by 
Reichert’s method, is shown in the table :— 


Ist period. 2nd period. 3rd_ period. 
Melting point 43°7—43'8 41°4—41°7 42°3—42°4 
Solidifying point.. 37°6—37°7 35°3 36°5 


The results explain the less consistency of Friesland butter as com- 
pared with Danish. N. H. M. 


Melting Point and Composition of Butter from Cows 
variously fed. By A. Mayer (Landw. Versuchs-Stat., 41, 15—35; 
compare Abstr., 1889, 173).—In the two series of experiments now 
described, one cow was used in each case. The feeding was changed 
every two weeks or less, and the sp. gr. and dry matter of the mixed 
morning and evening’s milk determined, the fat being calculated by 
means of the Fleischmann-Morgen formula; the amount of volatile 
acids in the butter and the melting and solidifying points of the 
butter were also determined. These determinations were made 
8—10 days after the commencement of each change of feeding, and 
again two days later. The daily yield of milk was also noted. The 
volatile acids of the butter varied with the first cow from 134 to 
249; with the second cow from 20°1 to 32°2. The differences are 
less than those obtained in the earlier experiments, but are still con- 
siderable. When the differences of race, of individuals, and also 
differences in the period of lactation are combined with varying food, 
the extremes will differ still more widely. With regard to the bear- 
ing of this on the judgment of the adulteration of butter from the 
amount of volatile acids present, it is pointed out that the minimum 
number allowed for volatile acids is too high for some cases. On the 
other hand, the lower this number is fixed, the more adulterated 
butter will be passed over as pure. The only satisfactory manner of 
detecting adulteration will be to employ a combination of several 
methods. 

The results show, in accordance with those of Nilson, that the 
period of lactation has some influence on the amount of volatile acids, 
higher numbers being obtained in the early periods than in the later 
ones. With regard to the relative effect of the different foods, the 
greatest depression was found in the case of poppy cake. Meadow 
grass in spring gave an increase when compared with the results 
obtained with hay and linseed cake, whilst autumn grass did not 
produce this effect, probably from its greater similarity to hay. 
Straw (pea and rye), instead of hay (in conjunction with linseed 
cake), caused a lowering of the acids from 24 to 16. Sour hay also 
caused a lowering in the amountof acids. The presence of lactic acid 
or volatile fatty acids in the food had no apparent action, at Jeast in 
the small amounts employed. With regard to the manner in which the 
various foods act on the constitution, it frequently happened that a 
low amount of volatile fatty acids was obtained when the nutritive 
ratio of the food was low, and vice versd, but this was not always the 
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case. It was generally found that the amount of acids varied with 
the amount of carbohydrates supplied, the greatest quantity of 
yolatile acids being produced when the amount of carbohydrates, 
especially soluble carbohydrates, given in the food was greatest: 
thus beetroot was more favourable than hay, hay more favourable 
than sour fodder, for the production of volatile acids. 

The melting and solidifying points of the butter do not always go 

ther ; the melting points fall as the period of lactation proceeds, 
whilst the solidifying points do not show this. Taking, however, the 
mean of the two temperatures in each case, the period of lactation 
has but little influence, whilst differences of race and individual show 
distinctly. As to the effect of different foods, it was found that pea 
straw and poppy cake taken together give high melting butter; next 
come straw and linseed or sesame cake, then earth-nut cake, and then 
cotton cake or rye. Soft butters, as compared with that obtained 
with the normal ration (hay and linseed cake), are produced by fresh 
meadow grass. Sour grass behaves in this respect much like hay. 
The addition of lactic-or volatile fatty acids to the food somewhat 
lowered the melting point of the butter. 

When the various foods are arranged in order showing the effect. 
(1) on the amount of volatile acids, and (2) on the melting point of 
the butter, it is seen that those foods which produce the most acids 
generally produce the softest butter; but the rule is not without 
exceptions. N. H. M. 


Composition of Over-ripe Cheese. By A. Macaiora (Haper. 
Stat. Record, 4, 98—99; from Arch. Hygiene, 14, 216—224).—Three 
samples of gorgonzola were examined: No. 1 was soft and lardy, with 
an extensive growth of Penicillium glaucwm, and contained a few 
maggots, and a greyish, soft liquid mass in the pores. No. 2 was 
very much changed, was viscous in many places, and had large 
numbers of maggots. No.3 had been kept for about seven months 
in a stoppered bottle after it had become ripe; it was dark yellow, 
soft, viscous, and had a strong, caustic taste. When examined with 
the microscope, it was found that as the over-ripeness increased, the 
number of fat globules diminished, crystals of fatty acids, leucine, 
and tyrosine became numerous, and the number of bacteria, fungi, 
and insect eggs, &c., increased very materially, The following 
analytical results are given in percentages :— 


nitroger. 
nitrogen. 
nitrogen. 
Nitrogen as 
ammonia 


Dry matter. 
Amide 


Total 


gSe 
ene 
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The decomposition of the cheese is accompanied by the production 
of fatty acids from the fat and of amides and ammonia from the 
proteids (paracasein). The cheese thus loses its nutritive proper- 
ties until it may finally become mainly an aqueous solution of fatty 
acids (free or as ammonium salts), leucine, tyrosine, mineral salts, 
and a mass of bacteria and fungi. N. H. M. 


The Phosphates of Horse’s Urine. By L. Lizsermann (Pfliiger’s 
Archiv, 50, 57—66).—The investigation relates to the phosphates 
normally present in horse’s urine, and the changes that occur after 
excitation of the central nervous system by coitus, and in certain 
diseases of the spinal cord in these animals. : 

As the mean of nine observations on normal animals, the following 
numbers are obtained :— 


Quantity of urine in 24 hours ....... 3331 c.c. 
Specific gravity 1:047 

Total quantity of P.O; in 24 hours... 0°2867 gram. 
Percentage of P.O, in urine 


Comparing with them the urine of 24 paralysed horses, no appre- 
ciable difference was found. 

Coitus greatly increases the total quantity of urine and urea; the 
phosphoric acid is also increased, but not nearly so much in propor- 
tion. Only one experiment of this kind, however, was performed. 


W. Dz. H. 


- Obstructive Jaundice. By V. Harry (Brit. Med. J., 1892, ii, 
397—402).—The following are the main conclusions arrived at from 
experiments on dogs :— 

1. In obstruction of the bile ducts the bile is absorbed from the 
liver by the lymphatics, not by the blood vessels. This occurs even 
after the ligature of the thoracic duct by supplementary ducts which 
soon form. 

2. After ligature of the common bile duct, the pent up bile becomes 
concentrated, especially in so far as its less soluble constituents 
(cholesterol and mucin) are concerned, 

3. The animals not only lived, but often gained in weight, after 
ligature of the common bile ducts. Therefore the admission of bile 
into the duodenum is not essential to life. 

4. Ligaturing the thoracic duct not only prevents the occurrence 
of obstructive jaundice after the occlusion of the common bile duct, 
but checks it even after it has set in. W. D. H. 


Transformation of the Albumin of the Urine in Bright's 
Disease. By E. G£rarp (J. Pharm. [5], 26, 104—106).—The urine of 
a patient passed during 24 hours contained 10—16 grams of aibumin 
when the milk treatment was commenced. Two days later, the urine 
contained no albumin coagulable by heat alone; but nitric acid gave 
an abundant precipitate, soluble in excess of the reagent. A saturated 
sodium chloride solution caused an abundant flocculent precipitate, 
which the addition of acetic acid still further increased. These 
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yarious reactions are characteristic of propeptones. Further, it was 
possible to discriminate between the different compounds which 
according to Kiihne make up the propeptones thus :—Heteroalbumose 
and protalbumose, precipitable by sodium chloride, and deutero- 
albumose, only precipitable by excess of ammonium sulphate. To de- 
termine the amount of propeptone contained in this urine, acetic acid 
is added, and an excess of sodium chloride; about 24 hours after- 
wards there is added to the solution one-tenth its weight of ammonium 
sulphate. The precipitate is washed with water containing a little 
sodium chloride and ammonium sulphate. The propeptones thus 
separated are redissolved in water acidified by acetic acid, precipitated 
by absolute alcohol, dried, and weighed. At the beginning of the 
milk treatment, about 6°5—7 grams of propeptones was secreted in 
24 hours, later this diminished to 1‘9—2°6 grams. After some time, 
the patient was fed with yolk of egg, then ordinary food. The 
urine never contained albumin coagulable by heat, but always pro- 
eptones. Hence under the milk treatment, the albumin of urine in 
Bright's disease can be replaced by albumin partially digested. 
Farther it is not sufficient to seek only for albumin coagulable by 
heat ; it is equally necessary to examine for other albuminous principles, 
and amongst others the propeptones which are formed under the lactic 
treatment, and whose presence indicates phases of the pathologic 
state. J. T. 


Phloridzin Diabetes. By M. Cremer and A. Ritter (Zeit. Biol., 
27, 459—465 ).—Experiments on hens and rabbits are recorded, which 
show that diabetes may be induced, not only by feeding animals on 
phloridzin or phloretin, but also by subcutaneous injection of these 
substances. The sugar appears to originate chiefly from proteid 
metabolism. The close interdependence of this subject with glycogen 
formation is pointed out, and the rabbit is recommended as a suitable 
animal for working out this question more fully. W. D. H. 


Pancreatic Diabetes. By V. Harugy (Brit. Med. J., 1892, ii, 
451—454).—The view advanced by Lépine that the sugar in the urine 
of patients suffering from pancreatic diabetes is due to the absence 
of a glycolytic pancreatic ferment in the circulation is accepted. 
Certain toxic symptoms (tissue waste and muscular weakness) are 
considered to arise from the retention in the organism of certain 
excrementitious substances (leucomaines). W. D. H. 
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Difference between Formed and Unformed Ferments. By 
M. Arraus and A. Huser (Arch. de Physiol., 1892, 651—663).— 
Sodium fluoride, to the amount of 1 per cent. of the solution, kills all 
living things, and thus stops ferméntations caused by micro-organisms. 
It does not stop fermentations caused by enzymes. W. Dz i. 
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Influence of Antiseptics on Fermentation. By E. Bimrnacn 
(Phiiger’s Archiv, 49, 112—140).—All antiseptic agents have the 
property, under certain conditions, especially in small doses, of in. 
creasing alcoholic fermentations. The more powerful the antiseptic 
properties, the more powerful also is this action. The increase in alco. 
holic fermentation, and the same is true for fermentative and putrefac- 
tive processes generally, occurs with larger doses if very large quanti- 
ties of the fermentable substances are present also. Organic substances 
appear to have the power in question to a greater degree than those 
of inorganic nature, and the richer an organic compound is in carbon, 
the more powerful it is. Among benzene derivatives, the greater the 
number of hydroxyl atoms, the weaker is the antiseptic, both as 
regards its antisepticity and its power in small doses of accelerating 
the fermentation. A mixture of antiseptics increases antifermentative 
action. The combination of organic with inorganic compounds is 
more powerful than a mixture of organic substances. W. D. H. 


The Power of Propagation of the Leguminous Bacteria in 
Soil. By F. Nossg, E. Scumip, L. Hitter, and E. Horrer (Landw, 
Versuchs-Stat., 41, 137—138).—It was repeatedly observed that root 
nodules produced by inoculation from above only developed on the 
upper portions of the roots. This may be due to a want of sufficient 
oxygen in the subsoil, or to the inability of the organisms to reach the 
subsoil. To clear up this point, five peas were planted on 16th May, 
in non-nitrogenous and sterilised soil (with minerals); and on 
26th June, after nitrogen hunger had commenced, were inoculated 
with an emulsion of pute cultures of pea-nodule bacteria (5 c.c. for 
each plant) at a depth of 200 mm. By the 20th July, the plants no 
longer showed nitrogen hunger, and on the 31st four of the dark- 
green plants (1150 mm. high) had 14—16 leaves, 1—2 pods, and 
2—4 flowers. The fifth plant was somewhat behind the others, 
When taken up (2nd October) nodules were found only on the lower 
roots (both on roots of the second and first order) where inoculated. 
The upper parts of the roots were quite free from nodules. Ina 
second experiment, in which the infecting material was introduced 
into the centre of the pot about 120 mm. deep, the result was similar, 
the nodules forming on the corresponding pontion of the root. A 
similar result was obtained by infecting the upper and lower portions: 
the intermediate parts of the root remained free from nodules. 

The nodules are generally situated on roots of the first and second 
order; in: the case of late infection, on roots of the third order. It 
is the young roots which are capable of being infected, so long as 
they have susceptible hairs. This explains why late infection at the 
surface is often without effect. The age of the plant, provided that 
the roots are normal, has nothing to do with nodule formation. There 
seems to be no rule as to the position of the nodules, apart from the 
presence of the nodule organisms. N. H. M. 


Assimilation of Formaldehyde by Green Plant Cells. By T. 
Boxorny (Chem. Centr., 1892, ii, 80 ; from Landw. Jahrb., 21, 445—465). 
—It is shown that plants which have been deprived of starch, and 
placed in an atmosphere freed from carbonic anhydride, are capable 
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of forming considerable quantities of starch if fed with the sodium 
hydrogen sulphite compound of formaldehyde, and placed in a strong 
light. In the dark, no conversion of formaldehyde into starch takes 


place. C. F. B. 


Carotene. By O. Hesse (Annalen, 271, 229—230).—In the 
author’s opinion the colorimetric method employed for the detection 
of carotene in plants is not a satisfactory one, inasmuch as other 
coloured compounds of like behaviour, such as rubidin, doubtless occur 
in the green parts of plants. F. S. K. 


The Physiological Meaning of the Root Nodules of Eleagnus 
angustifolius. By F. Noses, E. Scum, L. Hivrner, and KE. 
Horrer (Landw. Versuchs-Stat., 41, 138—140).—Various experiments 
were commenced in 1891 to ascertain the physiological meaning of 
the root nodules of various non-leguminous plants (Hleagnus, 
Hippophe, and Alnus). Eleagnus sprouts were planted in two pots 
containing sterilised nitrogen-free sand; the one pot, a week after- 
wards, was infected with an extract of Hleagnus soil. The infec- 
tion had no visible effect during the whole summer, but in the 
autumn, one of the plants began to acquire a somewhat fresher 
green colour than the others, and in the spring of the following 
year this plant was unmistakably more vigorous than the others; 
it was strong and had side shoots. All the plants (of both pots) 
were isolated in nitrogen-free sand, when it was seen that only 
the plant which was benefited by the inoculation had nodules. On 
the 5th of September the main stem of this plant was 530 mm. high 
with 54 leaves and three side shoots 350, 325, and 105 mm. long. 
The non-infected plants and those which were unsuccessfully infected 
had an average height of 140 mm., were scanty and without side 
shoots. Only one of the infected plants began to get greener in July, 
1892; it had three small oblong nodules when taken up. 

There is no doubt that Hleagnus is enabled by the possession of 
nodules to utilise free atmospheric nitrogen. The organisms which 
produce these nodules were obtained in pure cultivations and are 
totally different from Bacterium radicicola. N. H. M. 


The Nitrogen Question. By A. Prrermann (Mém. Acad. roy. 
Belg., 47, 1892; compare Abstr., 1890, 816).—The first series of ex- 
periments now described were made with haricots and barley ; each 
experiment consisted of four pots each with three haricot or six barley 
plants, the produce and sand of the four being mixed at the end of the 
experiments. The pots were kept in a glass-house and watered with 
well-water, which was analysed from time to time. In each case 
there were two experiments with sand alone, microbe-seeded with 
soil extract (1 and 1'); and two with sand, mineral manure, and 
microbe-seeded (2 and 2’). Each pot contained 4°5 kilos. of sand 
(containing 0000633 nitrogen per cent.), that is, 18 kilos. for each 
experiment. 

The haricots grew well and flowered, but those in the pots to which 
minerals were applied were stronger and greener than the others. 
The barley of the mineral pots grew well and produced ears ; those 
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grown without minerals remained small and soon became yellow. 
The roots of the haricots had nodules, but they were much smaller 
than the lupin nodules. 

The following amounts of dry matter (tops and roots) were pro- 
duced in each experiment of four pots :— 

1. c 2. 2’. 
Haricots .. 15°70 16°68 28°06 29°8 
Barley.... 15°50 16:93 57°14 45°42 

The nitrogen was determined in the soil, seeds, and water as used, 
and in the soil and produce at the end of the experiments. The 
results are given in the table on p. 35. 

An experiment was made simultaneously with those just described 
in which two more pots, each with 4°5 kilos. of sand, were exposed to 
air, being kept moist the whole time. The nitrogen of the sand 
and water amounted, in each case, to 0°0333 gram; at the end of 
103 days U'0247 and 0°0283 gram was found, being a loss of 0°0086 
and 0°0050 gram of nitrogen respectively. 

The experiments confirm the earlier ones (Joc. cit.) in which lupins 
were shown to acquire nitrogen from the air. They also show a gain 
of nitrogen from the air in the case of barley, which is non-leguminous 
and has no nodules. The author concludes, therefore, with Frank,* 
that root nodules are not a general cause of nitrogen fixation, but 
assist in special cases. 

The second series of experiments was made to ascertain whether 
the gain of nitrogen was due to the free or the combined nitrogen of 
the air. For these experiments, the tanks, or pits, employed in the 
earlier ones (loc. cit.) were used, but were now covered with a glass 
case 72 m. long, 12 m. wide, and of an average height of l:‘lm. This 
was divided into six compartments, one for each pit, each carefully 
isolated. There was also an arrangement for watering, and an 
aspirator, by means of which air could be made to pass through the 
cases. Nos. 1, 2, and 3 had ordinary air, Nos. 4, 5, and 6, air freed 
from nitrogen compounds. The pits contained each 1 cub. m. of 
sand weighing 1435 kilos. and containing 0°000228 per cent. of nitrogen 
and the necessary minerals; 250 c.c. of soil extract was also given. 
The following seeds were sown :—pits 1 and 6, 26 haricots; pits 2 
and 4, 72 barley; pit 3, 45 lupins and pit 4, 36 lupins. 

The plants developed well; the haricots and lupins flowered and 
produced seed, and the barley grew to the height of the cases. When 
the plants were taken up, the surface of the sand was found to be 
partially covered with chlorophyllousalge. The roots of the haricots 


* In a criticism of Frank’s paper “ On the Assimilation of Free Nitrogen,” &c. 
(Abstr., 1892, 270), Kreusler points out (Bied. Centr., 21, 257) that Frank’s method 
of analysis was not sufficiently exact to justify this conclusion (that non-leguminous 
plants fix free nitrogen), or any other. Thus, the small differences in the percentages 
of nitrogen in the soil at the beginning and end of the experiments, when calculated 
on the amounts of soil analysed (7—9 grams), become extremely small, quite within 
the unavoidable error of experiment. On the other hand, this small gain, when 
calculated on the total soil employed, becomes very great, far greater than the gain 
of nitrogen in the produce. There is, therefore, no reason why the plant nitrogen 
should not be assumed to have been derived from the soil—N. H. M. 
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had nodules from the size of a pin’s head to that of hemp seed; the 
Inpin nodules were sometimes as large as a hazel nut. 

The following table shows the amount of dry produce (in grams) 
from each of the three pits, (1) with ordinary air, (2) with air freed 
from combined nitrogen :-— 


Haricots. Lupins. Barley. 
1. (Pits 1, 3, and 2) 29°06 267°72 94°38 
2. (Pits 6, 5, and 4)...... 23°15 352°64 94°03 


The nitrogen results are given on p. 36. : 

The nodules (dried) of the two lupin pits weighed, respectively, 
6°37 and 8:00 grams, and contain 4591 and 4490 per cent. of 
nitrogen. 

The whole of the results taken together prove the intervention of 
atmospheric nitrogen, not only in the case of lupins and haricots, but 
also in that of barley, and in those of the second series, prove further 
that the gain depends essentially on the fixation of elementary nitro- 
gen. At the same time, the intervention of combined nitrogen is 
manifest in the results obtained with haricots and barley. 

In conclusion, the author considers that if the difference of his _ 
results from those of Boussingault and all his successors who em- 
ployed ignited soil gives rise to the idea of ascribing the utilisation 
of free nitrogen to intervention of soil micro-organisms, even in the 
case of the Graminesw, it must be recognised that it is by no means 
proved that reactions of another kind do not take place, as, for in- 
stance, the direct assimilation of nitrogen by vegetable cellulose, 
which was certainly insufficiently demonstrated by Ville, but which 
received strong support from Frank’s results (see footnote, p. 34). 
To clear up this point, it will be necessary to grow barley in sterilised, 
and in infected soil in an atmosphere free from combined nitrogen. 


N. H. M. 


Chemical Composition of Apples and Pears, especially with 
regard to their Utilisation for Fruit Wine. By P. Kutiscu 
(Bied. Centr., 21, 700—702; from Landw. Jahrb., 1892, 427).—The 
examination of a large number of varieties of apples showed that the 
amount of cane sugar varies both absolutely and in relation to the 
amount of invert sugar. Whenthe apples are detached from the tree, 
cane sugar continues to be produced from the starch present, but, 
finally, the cane sugar becomes almost completely converted into 
directly reducing sugar. There is no relation between the amount of 
cane sugar and acid, and a high percentage of acid does not result in a 
lower percentage of sugar. The suitability of a particular kind of 
fruit for wine depends on other properties besides the amounts of 
determinable constituents, the knowledge of which is chiefly of use in 
mixing the various kinds of most. Addition of water or sugar with 
a view to improving most is to be avoided. 5°5—6 per cent. of alcohol 
18 sufficient for fruit wine. 

There seems to be no relation between the fertility of the trees and 
the percentage of sugar in the fruit, although the number of apples 
has great influence on the weight of the single apples. Large apples 
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contain, however, a greater percentage of sugar than small apples 
from the same tree. , 

With regard to the presence of cane sugar in pears, the author 
found, contrary to his early results, sugar in those which had been 
kept to ripen; this requires further investigation. 

Currants, gooseberries, blackberries, and mulberries contain only 
traces of cane sugar, whilst most stone fruits contain much. No con- 
siderable amount of cane sugar could be found in raspberries and 


bilberries. N. H. M. 


Chemistry of the Tobacco Plant. By R. J. Davinson (Eaper. 
Stat. Record, 4, 30—31; from Virg. Stat. Bul., No. 14, 1892).—The 
following table shows the average percentage amounts of dry matter, 
nitrogen, and ash-constituents in the air dried leaves, stems, and roots 
of four varieties of tobacco :— 


| 

' | | 
Dry | Nitrogen. | P,0;. | K,O. | CaO. MgO. Insoluble 

| 


matter. matter. 


bat... 92°38 4°37 P 
Stem....| 93°82 . 0 
Root ....| 93°75 0 


‘502 | 5°738 | 5-449 | 0-956 1-943 
646 | 5-020 | 2°222 | 0-593 0° 662 
‘211 1°777 | 1°277 | 0°208 2°877 
| | ' 


With regard to the relative amounts of leaf, stem, and root, the 
averages for all four varieties are respectively 55, 21°9, and 23:1 per 
cent. A crop yielding 1000 Ibs. of leaves would contain an average 
amount of 66°85 lbs. of nitrogen, 8°68 lbs. of phosphoric acid and 85°41 
lbs. of potash distributed as follows :— 


P,0;. K;0. 
50 lbs. 574 Ibs. 
7 ,, 205 ,, 
1:0 75 ,, 


About one third of the fertilising constituents are, therefore, in the 
roots and stems, which should be returned to the soil. 
N. H. M. 


Manufacture and Composition of Linseed Cake and Meal. 
By Hasetuorr (Landw. Versuchs-Stat., 41, 55—72).—Flax is chiefly 
grown in Germany for the flax ; for seed it is almost only grown in 
Mecklenburg and Kénigsberg, and the seed is not of very good quality 
for the production of oil. The American seed is of about the same 
quality ; the Indian (Bombay) is better, whilst the best seed is that 
from Russia, especially South Russia. Most of the impurities are 
removed by sifting; when there remains only 4 per cent. of foreign 
matter (or even 8 per cent. if the foreign matter consists of oily 
seeds), the seed is practically pure. With regard to the manufacture 
of linseed oil, the original method consisted in pounding the seeds. Now 
there are two methods by which the oil is pressed out; in the one heat 
is applied to the vessel containing the seeds (either by direct firing or 
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steam), in the other the seed is directly treated with superheated 
steam. Another method is to extract with light petroleum. The 
residue (cake or meal) varies in composition according to the method 
employed. Thus, whilst the residue from pressed seeds contains 
about 32—36°4 per cent. of protein and 9—11 per cent. of fat, the 
residue from extracted seeds contains more proteids (40 per cent.) 
and less fat (83—4 per cent.). The amount of mucilage also varies; 
where direct steaming is employed the amount is diminished, and 
cake so obtained will keep for years without becoming mouldy. This 
- is also the case with cake prepared by the light petroleum method, 
but this seems to be due, not to the abstraction of mucilage, but to 
the action of the light petroleum. 

For adulteration, not only vegetable substances but also -heavy 
spar, gypsum, chalk, and salt are employed ; saw-dust bas been found. 
Rape-cake meal may be detected by stirring in water in a glass 
cylinder and allowing to settle; if any dark particles are visible, 
rape is probably present. A few drops of aqueous alkali will give 
an intense yellow colour if rape is present. Amygdalin does not 
seem to be actually injurious, but mustard, corn-cockle, and Camelina 
are said to be injurious, whilst castor oil is poisonous and may cause 
death. Vegetable impurities can mostly only be detected micro- 
scopically and the amounts only approximately estimated. But the 
amount of fat, and especially of protein, give a good idea as to purity 
or otherwise. When mineral impurities are present they may be 
detected by the amount of ash, which generally should not exceed 
5 percent. Cake containing over 14 per cent. of water cannot be 
considered as pure. 

With regard to fat, it should be noted what results are obtained 
when the substance is (1) not previously dried, (2) when dried for 
two hours at 100—105°, and (3) when dried for two hours at 100° in 
an atmospbere free from oxygen; the results should not differ. The 
rancidity of the fat is determined (1) after the fat has been so long 
dried that it no longer has an unpleasant odour, and (2) without pre- 
vieus drying. The first estimation gives a lower result than the 
second, from loss of volatile fatty acids. The higher the percentage 
of acid the greater the difference in the two experiments; the 
estimation of rancidity of linseed residues and in foods generally 
should therefore be made in the fat from undried substance. The 
cake and meal were also examined bacteriologically ; large num- 
bers of micro-organisms were found, but the results give no indica- 
tion of the quality of the substance examined, as the nature (injurious 
or otherwise) of the micro-organisms is not known. N. H. M. 


Manufacture and Impurities of Linseed Cake. By F. J. van 
Pescx (Land. Versuchs-Stat., 41, 73—93).—Only very little of the 
linseed worked in Holland is produced in that country ; much is ob- 
tained from Russia, but most from India. The eomposition of 
samples of cake examined at Wageningen varied as follows: proteids 
(22—37), fatty matter (6°2—18°5), starchy matter (30), water 
(1l—16), ask (4:5—8'6), and crude fibre (7°3—12'3 per cent.). The 
average amount of digestible matter (according to Kihn) would 
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therefore be :—proteids 26, fatty matter 10°4, and starchy matter 24:3 
per cent. The origin of the seed has a great influence on the quality 
of the cake. According to Voelcker, the Russian seeds contain most 
albumin ; those grown further south contain the most fat. The method 
for the microscopic examination of- linseed was described by Kobus, 
(Landw. Jahrb., 1884, 120). The chief weeds which occur in linseed 
are Polygonum convolvulus and lapathifolium ; rape is very frequent, 
whilst Camelina dentata, Galium aparine, Thlaspi arvense, and Agro- 
stemma githago also occur. Less frequent are Brassica nigra, Sinapis 
arvensis, Plantago lanceolata, Lolium, and other grasses. Besides 
these seeds which occur naturally, stalks and sand are sometimes 
found. In Belgium rice meal and earth-nut skins are frequently 
added. 

Cake manufactured by the so-called American method, in which the 
finely-powdered seed is extracted by carbon bisulphide, only contains 
3—4 per cent. of fatty matter, and is therefore not used in Holland. 
The method employed for the examination of cake is as follows. The 
sample is made to pass through a 5 mm. sieve, and 5 grams stirred 
in a beaker with 100 c.c. of boiling water. Beakers of one size are 
employed, so that the more or less swelling of the powdered cake and 
the smaller or greater amount of liquid which separates can be com- 
pared. It is also noticed whether the liquid is quite thin or whether 
it is slimy. With regard to the swelling up, Camelina swells con- 
siderably more than linseed. Kobus (loc. cit.) found that 1 gram of 
linseed kept in water for one hour weighed 2°7—2°8 grams, whilst 
1 gram of Camelina weighed 4°4 grams after the same treatment. A 
part of the liquid is tested with iodine for starch ; only a light blue 
colour should be produced. The residue obtained when the water is 
sory off is examined microscopically (Kobus, loc. cit.). The num- 

r of foreign particles is estimated in 5 grams, the separation being 
effected by a jet of water on the substance in a 1‘2 mm. sieve. De- 
terminations of proteids, fat, and ash are also made. 

The injurious substances sometimes found in linseed cake are corn- 
cockle, containing a poisonous substance, saponin or githagin, the 
seeds of Thlaspi arvense, which, when eaten by cows, impart a garlic- 
like taste to the milk, and hemp seed, which causes diarrhea. Barium 
sulphate is objectionable, whilst salt, besides being good for cattle, 
has the advantage of making the cake softer ; on the other hand, the 
cake becomes quickly moist and therefore spoilt. The poisonous action 
of castor oil beans was first shown by van den Berghe. Other sub- 
stances doubtless occur which are more or less poisonous or injurious 
when much of them is prevent. 

The results of experiments made at Wageningen show that in 5 grams 
of substance it requires only 16 seeds of Polygonum lapathifolium, 
13 of P. convol., 4 of Gulium aparine, and 46 of Camelina to make 
1 per cent. of the cake. Each seed is reckoned as follows :—Camelina 
2, Polygonum lap. 6, P. convol. 8, Galivm aparine 25; if the sum 
of the numbers found exceeds 100, the cake is not pure enough. 

In most cases it is sufficient to magnify 70—80 times, but in some 
cases 300 times. For the detection of very finely-powdered substances 
in cake, a test tube is half filled with the powdered cake, treated with 
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alcohol, well shaken, and allowed to settle; the alcohol is poured off 
and some of the fine meal which floats on it put on an object glass. 
The alcohol is evaporated, a drop of glycerol and aqueous soda added 
and pressed with a second glass. When magnified 300 times, earth- 
nut meal is readily distinguished ; it is seen as ring-shaped depres- 
sions. Other substances than earth-nut meal can only be detected by 
special methods. N. H. 


Analytical Chemistry. 


Improvements in Gasvolumeters. By G. Lunure (Ber., 25, 
3157—3164).—Arrangements are here described for closing the “‘reduc- 
tion tube” of the gasvolumeter (Abstr., 1890, 660) other than by the 
use of a stop-cock or by sealing the end, both of which methods have 
certain disadvantages. By suitably adjusting the levels of the mercury 
in the “‘ reduction ” and “ measuring” tubes, it is possible to employ 
the instrument for the measurement of both moist and dry gases, as 
also to use it as a “‘gravivolumeter” (compare Japp, Trans., 1891, 
894; Lunge, Proc., 1891, 170). A. R. L. 


Titration Apparatus with Automatic Zero Adjustment. By 
8. Krawezynski (Ber., 25, 3010—3011).—Into one neck of a two- 
necked Woulff’s bottle of suitable capacity is fixed by means of a 
cork, a burette consisting of an inner and outer tube; and to the 
other neck of the bottle is fastened a small, two-bladder hand bellows 
and a side tube for releasing the air pressure after the burette is 
filled. The inner tube of the burette is open at both ends, reaches 
nearly to the bottom of the Woulff’s bottle, and ends about 5 cm. 
below the top’ of the onter tube, this point being the zeromark. The 
outer tube, fused on to the inner tube just above the cork, is graduated, 
and has an ordinary burette tap fused into the side near the bottom. 

E. C. R. 

Estimation of Free Acids in the presence of Acid Phos- 
phates. By J. Wacner (Pfliiger’s Archiv, 50, 375--384).—Leo’s 
method (Abstr., 1891, 1288) is again criticised and declared to be 
wholly worthless. W. D. H. 


Estimation of Chlorine in Electrolysed Solutions. By L. M. 
Norton (Chem. News, 66, 115—116).—For the estimation of total 
chlorine and chlorine as chloride, hypochlorite, and chlorate in elec- 
trolysed or other solutions, the author mentions various methods, but 
regards the following mode of procedure as most convenient. The 
chlorine present as hypochlorite is estimated by titration with sodium 
arsenite in the usual manner, then by titrating an aliquot part of the 
same solution with silver nitrate, and deducting the chlorine present 
as hypochlorite from the result, the amount of chlorine present as chlor- 
ide is found. ‘The total chlorine is estimated in a fresh portion by treat- 
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ing it with saturated aqueous sulphurous acid to reduce chlorate, and 
employing Volhard’s method of adding excess of standardised silver 
nitrate, and titrating back with ammonium thiocyanate in the presence 
of ferric alum. The difference between this result and the sum of the 
chlorine present as chloride and hypochlorite gives the amount 
present as chlorate. D. A. L. 


Estimation of Bromine and Iodine in presence of Chlorine. 
By E. Ninoun (Zeit. anygw. Chem., 1891, 441).—The author has 
attempted to substitute hydrogen chloride for chlorine in the well 
known indirect process of determining the amount of the three 
halogens when precipitated as silver salts. Silver bromide is com. 
pletely converted into chloride when heated for an hour in a current 
of hydrogen chloride, but unfortunately silver iodide is but partially 
decomposed, and as the action of chlorine is complete in about 
10 minutes, the author is not inclined to give up the use of that gas. 

L. pe K. 

Estimation of Nitrogen in Nitrates. By A.serti and Hemp. 
(Zeit. angw. Chem., 1891, 398—400).—Fricke (compare Abstr., 1892, 
527) strongly recommended Ulsch’s process for the estimation of 
nitrogen in nitrates. The authors have also investigated the method, 
and as the results of numerous experiments, now propose its universal 
introduction in agricultural chemical stations. Their test analyses, 
practised not only on pure and commercial nitrates, but also on 
complex manures, are very satisfactory. L. De K. 


Estimation of Nitrogen in Nitrates. By K. Utscu (Zeit. angw. 
Chem., 1891, 719).—The success of the author’s process depends, of 
course, greatly on the accurate estimation of the ammonia obtained 
by reducing the nitrate by means of sulphuric acid and metallic iron. 
The author now puts into the receiver a quantity of N/5 acid slightly 
insufficient to neutralise all the ammonia whicb is given off on distil- 
ling the liquid with excess of sodium hydroxide. More acid is then 
carefully added until exact neutrality is obtained. The results thus 
obtained are more trustworthy than those got by the usual procedure 
of using excess of acid, and then titrating back with alkali. 
L. pe K. 

Iodometric Estimation of Nitrates. By I’. A. Goocn and 
H. W. Grugner (Amer. J. Sci., 44, 117—123).—The authors 
recommend distilling the nitrate (about 0°2 gram) with 20 c.c. of a 
saturated solution of crystallised manganous chloride in strong, 
hydrochloric acid, in a current of carbonic anhydride... The products 
of the distillation are passed into a solution of potassium iodide, and 
the liberated iodine is afterwards titrated by means of sodium thio- 
sulphate. 3 mols. of iodine correspond with 2 mols. of hydrogen 
nitrate. 

The apparatus employed consists of a bent pipette, serving instead 
of a retort, which is connected with a Kipp’s apparatus evolving 
carbonic anhydride. The other goose-neck like end is sealed to a 
Will and Varrentrap nitrogen bulb, the exit tube of which is drawn 
out, so that it may be pushed well within the inlet tube of a Wil! and 
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Varrentrap absorption flask. A third receiver simply acts as a trap 
to exclude air from the absorption apparatus proper. The titration 
should be completed immediately after the distillation, during which 
the nitrogen bulbs should be immersed in cold water; otherwise, 
traces of dissolved nitric oxide might get oxidised and liberate more 
iodine. “The test analyses are very satisfactory. L. pe K, 


Estimation of Nitrous Acid in Sodium Nitrate. By O. 
Rerrmair and A. Srurzer (Zeit. angw. Chem., 1891, 666—667).—The 
authors have come to the conclusion that the estimation with potas- 
sium permanganate gives erronevus results, and that for accurate 
determinations, Lunge’s process should be adopted (compare Abstr., 
1892, 1029). L. ve K, 


Determination of Nitrogen in Soils by Kjeldahl’s Metnod. 
By J. A. Muster (Ann. Chim. Phys. [6], 22, 393—401.—A number 
of comparative determinations have shown that when the nitrogen in 
soils is estimated by Kjeldahl’s method, the results come out, as a 
rule, a little lower than when the soda-lime process is employed ; the 
difference is, on the average, 0°04 gram of nitrogen per kilo. of dry 
soil. It is necessary, however, to adda little benzoic acid to the 
mixture of soil and fuming sulphuric acid ; otherwise the results may 
fall out much too low. 

The apparatus employed by the author consisted of a small, long- 
necked flask, of about 75 c.c. capacity, heated in an uir-bath; the 
neck of the flask, projecting from the air-bath, was bent downwards 
and introduced into a small flask, so that any sulphuric acid which 
was volatilised during the process would not run back down the sides 
of the hot vessel and cause fracture. 

The proportions taken were :—15 grams of the dry, finely-divided 
soil, 30 c.c. of faming sulphuric acid, and about 0°3 gram of benzoic 
acid. The operation occupies about 12 to 18 hours, during which 
time the temperature is gradually raised; towards the end of the 
operation, the mixture is heated sufficiently to distil about 1°5 c.c. of 
the sulphuric acid. 

The soils examined were free from, or contained only traces of, 
nitrates. F. S. K. 


Estimation of Phosphorus in Steel. By H. Woowiszewskt 
(Chem. Centr., 1892, ii, 56—57; from Stahl uw. Eisen, 12, 381).— 
The following combination of hitherto known methods is proposed ; 
it is asserted that an accurate estimation can be made in two hours. 
2—5 grams of steel is dissolved in 30—75 c.c. of nitric acid (sp. gr. 12) 
m a conical flask of 300—500 c.c. capacity, the boiling solution is 
treated with 10—25 c.c. of a 1 per cent. permanganate solution, and 
boiled until the precipitated manganese dioxide rapidly sinks to the 
bottom, when the flask is removed from the flame. 2 c.c. of con- 
centrated hydrochloric acid is now added for every gram of steel 
taken, and the boiling is continued until the dioxide has completely 
dissolved, and all the chlorine is driven off. The solution is then 
treated with strong ammonia in considerable excess, being shaken 
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continually the while, and to the gelatinous mass strong nitric acid is 
added little by little in quantity more than sufficient to dissolve the 
precipitate. The solution is then heated to 85°, 25—30 c.c. of 
ammonium molybdate is added, and the flask is stoppered and 
shaken gently, the stopper being removed occasionally, and, finally, 
wrapped in a cloth and shaken violently for five minutes. The pre- 
cipitate is collected with the aid of the pump, washed with 15 per cent. 
ammonium nitrate, and then 2—3 times with water, brought, together 
with the filter, into a flask, and treated with 6—l1O ec.c. of an 
ammonia splution standardised against phosphorus. After the pre- 
cipitate has dissolved, the excess of ammonia is determined by titra- 
tion with an equivalent solution.of hydrochloric acid. The burettes 
used were graduated in 1/30 c.c.; 1 c.c. of the ammonia solution 
= 0°03534 per cent. of phosphorus. C. F. B. 


Estimation of Phosphorus in Steel and Cast Iron. By R. 
ZIMMERMANN (Chem. Centr., 1892, ii, 131—132; from Stahl u. 
Hisen, 12, 524—527).—A modification of Metz’ method, occupying 
30—35 minutes for steel, and two hours for cast iron, as in the latter 
case silica and graphite have to be separated. 5°00U8 grams of the 
metal is dissolved in a tall beaker in nitric acid (sp. gr. 1°20), oxidised 
with permanganate, the manganese dioxide reduced with hydrochloric 
or oxalic acid, the clear solution treated with ammonium nitrate, and 
the phosphorus precipitated by a large excess of molybdate solution. 
After shaking for a few minutes, the beaker is inclined, the precipi- 
tate allowed to settle, and, after 15—20 minutes, the clear solution 
siphoned off. The precipitate is washed on a filter of 6—7 cm. 
diameter with dilute nitric acid of sp. gr. 1°002, then washed with 
this solution through a small funnel into a specific gravity bottle, 
which is filled and weighed (G = bottle + precipitate + solution). 
g (= bottle + solution) is then read off from a table, and 3(G — 9) 
gives the percentage of phosphorus. C. F. B. 


Rapid Estimation of Phosphorus in Iron, Steel, and Ores. 
By J. O. Hanpy (Chem. Centr., 1892, ii, 185; from J. anal. Chem., 6, 
204—211).—The method is based on the fact that precipitated 
ammonium phosphomolybdate, when freed from acid by washing with 
a neutral solution of potassium nitrate, is dissolved by standard 
soda, the excess of which may be determined by titration with 
nitric acid, phenolphthalein being used as an indicator. 2 grams of 
steel is dissolved in 75 c.c. of nitric acid (sp. gr. 1-13) in a conical flask, 
15 c.c. of 0°5 per cent. permanganate solution added to the boiling 
solution, the whole boiled, about 0°03 gram of cane sugar added, 
and heated until the manganese peroxide has dissolved. ‘The flask is 
then removed from the flame, 13 c.c. of ammonia (sp. gr. 0°90) is 
added, the whole is shaken, cooled to 85°, treated with 50 c.c. of 
molybdate solution, shaken for five minutes, and the precipitate 
collected, washed with 0-1 per cent. nitric acid, and then five times 
with 0°1 per cent. potassium nitrate solution. The filter and precipi- 
tate are then put back into the flask, 20 c.c. of standard soda, water, 
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and phenolphthalein are added, and the excess of soda titrated with 
nitric acid. 

The molybdate solution is prepared by dissolving 1 lb. of molybdic 
acid in 1200 c.c. of water and 700 c¢.c. of ammonia (sp. gr. 0°9), 
adding 300 c.c. nitric acid (sp. gr. 1°42), and pouring the mixture, a 
quarter at a time, into four flasks each containing a mixture of 
500 c.c. of nitric acid (sp. gr. 1°42) and 1200 c.c. water ; no molybdic 
acid is precipitated. The soda and nitric acid solutions are standard- 
ised with pure, yellow ammonium phosphomolybdate containing 
1:63 per cent. phosphorus. 0°014 per cent. of arsenic in the iron, does 
not affect the determination of the phosphorus. C. F. B. 


Precipitation of Phosphates and Arsenates by Ammonium 
Molybdate. By B. Moruau (J. Pharm. [4], 26, 157—163).—The 
reagent is prepared by dissolving 12 grams of ammonium molybdate 
in 10—15 grams of warm water; to this is added a mixture of 
145 grams of nitric acid and 30 grams of water. The solution is 
heated on the water-bath from 10 to 15 minutes, made up to a litre, 
and decanted after settling for some hours. In testing for phosphate 
or arsenate, 2 c.c. of the reagent is heated to boiling in a tube, taking 
care not to heat the surface, then some drops of the solution to be 
tested are added, boiled again if necessary, when a precipitate indicates 
a phosphate or an arsenate. 1 gram of phosphoric acid in 10 litres of 
water is faintly indicated, and 1 gram of arsenic acid in 1300 grams of 
water. Quantitatively, 60 c.c. of the reagent is heated nearly to boil- 
ing on the water-bath ; it should remain clear, then 5 c.c. of nitric acid 
is added, 20 c.c. of the solation of phosphate or arsenate containing 
about 1 per cent., and, finally, 6—8 grams of ammonium nitrate crys- 
tals; it is then boiled for a quarter of an hour with frequent shaking. 

PS « 


Estimation of Carbon in Iron or Steel, also of Carbonic 
Acid in Aqueous Solutions. By G. LunGe and L. Marcatewski 
(Zeit. angw. Chem., 1891, 412—414.).—The authors (compare Abstr., 
1892, 531) state that by using a larger flask and funnel, their appa- 
ratus is very suitable for the estimation of carbon in iron or steel. 
The following solutions are required:—l. A saturated solution of 
copper sulphate. 2. A solution of 100 grams of chromic acid in 
100 c.c. of water. 3. A saturated solution of chromic acid in sulph- 
uric acid of sp. gr. 1°65. 4. A similar solution in acid of sp. gr. 1°71. 
5. Sulphuric acid of sp. gr. 1-1. 6. Commercial hydrogen peroxide. 
The process is carried out as follows :—0°5 gram of the sample (or a 
larger quantity if the sample is poor in carbon) is put into the flask 
and covered with 5 c.c. (or more in proportion) of the copper solu- 
tion, which is allowed to act from 1 to 6 hours. Experiments made 
m the hope of accelerating the action by application of heat were 
unsuccessful. The mixture is now treated with the solution of 
chromic acid, 10 ¢.c. for every gram of the sample, then with the 
sulphuric acid of sp. gr. 1°65, of which 135 ¢.c. is used for 0°5 gram 
of sample, but only 130 c.c. for 1 or 2 grams. If more than 2 grams 
has been weighed out, from 75 to 70 c.c. of the sulphuric acid of 
8p. gr. 17] is used instead. Finally, sulphuric acid of ‘sp. gr. 1°1 is 
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added ; 30 ¢.c. for 0°5 gram of the sample, 25 c.c. for 1 gram, and 
5 c.c. only for 2, 3, and 5 grams. Gentle heat is applied, when the 
carbon is rapidly oxidised to carbonic anhydride, which escapes 
into the measuring tube. To expel the last traces, from 1 to 2 c.c. of 
the hydrogen peroxide is introduced into the flask. This, when it 
comes in contact with the chromic acid, evolves oxygen, which 
sweeps out any carbonic anhydride. The mixed gases are measured 
as described in the previous paper, the carbonic anhydride is absorbed 
by aqueous soda, and so found by difference. 

The test analyses are very satisfactory. It will be easily under. 
stood that the apparatus may be successfully employed for the esti- 
mation of free and combined carbonic acid in mineral waters. 

L. pe K. 

Estimation of Potassium as Perchlorate. By W. Wensr 
(Zeit. angw. Chem., 1891, 691—693).—Owing to the high price of 
platinum chloride, other precipitants for potassium have been lately 
attracting attention, and more particularly perchloric acid. As, how- 
ever, potassium perchlorate is decidedly soluble even in alcohol, its 
quantitative isolation is very difficult, but the author has vastly 
improved the method. 

The commercial potash salts are freed from sulphates by the cautious 
addition of barium chloride, and the filtrate is then evaporated on 
the water-bath with a slight excess of perchloric acid until no more 
acid fumes escape. The residue is powdered and extracted with 
96 per cent. (commercial absolute) alcohol, to which 2 per 1000 per- 
chloric acid has been added, in which mixture the potassium per- 
chlorate is all but insoluble. The insoluble mass is collected on a 
weighed filter (dried at 120°), and, finally, slightly washed with pure 
alcohol to remove the traces of free acid. After drying at 120°, the 
perchlorate may be weighed. 

Perchloric acid may be conveniently prepared as follows :—1 part 
of potassium perchlorate is distilled in a strong retort with 2 parts of 
90 per cent. sulphuric acid in a vacuum. The distillate is diluted, 
boiled, and freed from sulphate by cautious addition of barium chlor- 
ide. After evaporating off any free hydrochloric acid, the liquid is 
again subjected to distillation. The author’s test analyses are satis- 
factory. L. pe K. 


Estimation of Potassium. By F. Jean and Trittat (Bull. Soc. 
Chim. [3], 7, 228).—The platinochloride, having been precipitated 
and purified in the usual way, is dissolved in water, and the solution, 
made alkaline with soda, is warmed and reduced by the addition of a 
few drops of aqueous formaldehyde ; it should be stirred with a glass 
rod to prevent the platinum adhering to the vessel. The metal is 
then collected in the usual way. Jn. W. 


Separation of Magnesium Chloride from the Chlorides of 
Sodium and Potassium. By R. B. Ricas (Amer. J. Sci., 44, 103— 
109).—Gooch (Amer. Chem. J., 14, 33) has shown that both potas- 
sium and sodium chlorides are insoluble in anhydrous amy] alcobol, 
and may in this way be separated from the soluble lithium chloride. 
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He also called attention to the solnbility of anhydrous magnesium 
chloride. The author found, however, a great difficulty in dehydrat- 
ing this chloride without decomposition, but succeeded at last by 
adding to the amyl alcohol a few drops of benzyl chloride. This 
addition is, however, unnecessary when the mixed chlorides are 
treated as follows :—They are dissolved in as little water as possible 
and a few drops of hydrochloric acid added. 30 to 40 c.c. of amyl 
alcohol is then added and the water boiled off; the boiling is con- 
tinued until the volume of the liquid is reduced to about 10 ¢.c. In 
filtering it is of great advantage to use a perforated crucible and an 
asbestos felt, and to filter under pressure. In case the total chlorides 
exceed 0°2 gram, the residue must be redissolved in a few drops of 
acid, and once more boiled with amyl alcohol; the filtrate is trans- 
ferred to a weighed platinum dish and evaporated. Water is added 
before all the alcohol has been expelled, and the evaporation con- 
tinued. Finally a slight excess of sulphuric acid is added; the 
residue is gently ignited, and weighed as MgSQ,. L. pe K. 


Detection of Strontium in presence of Calcium. By P. E. 
Brown1nG (Amer. J. Sci., 43, 386—388).—The author (Abstr., 1892, 
915) has shown that calcium may be quantitatively separated 
from strontium by dissolving the mixed nitrates in a few drops of 
water and boiling with amyl alcohol. When the process is applied 
qualitatively, it will be found that, even in the absence of strontium, a 
slight deposit will form on the bottom of the test tube in which the 


boiling takes place. If this precipitate, after being washed with 
amyl alcohol, is redissolved in a drop of dilute nitric acid and again 
boiled with the amyl] alcohol, it separates out wholly or partially. 
The author thinks that the deposit consists of the calcium salt of an 
organic acid formed by the action of the nitric acid on the fusel oil. 
If, however, the deposit is first gently ignited before dissolving it 
in the nitric acid, it will completely dissolve in the amyl alcohol, and 
with care very minute proportions of strontium may be detected in 
presence of calcium. ; L. pe K. 


Estimation of Barium in the presence of Calcium and 
Magnesium. By F. W. Mar (Amer. J. Sci., 43, 521—525).— 
It is a well-known fact that barium chloride is practically insoluble 
in strong hydrochloric acid, but the author has found that in order to 
make this a quantitative means of separation, some ether should be 
mixed with the.acid. To utilise the process for the separation of 
barium from calcium, or magnesium, about 1 gram of the mixed 
chlorides must be dissolved in the smallest possible quantity of boiling 
water and precipitated by 25 c.c. of fuming hydrochloric acid. After 
cooling, 5 c.c. of pure ether is added. The acid should be added very 
gradually, so as to get the barium chloride in a coarse crystalline 
condition, when it is less liable to include foreign matter. After 
standing a few minutes, the precipitate is filtered into a Gooch’s 
crucible, washed with hydrochloric acid containing 10 per cent. of 
ether, dried at 150—200°, and weighed as BaCl,. 

The process, as shown by the test analyses, is accurate and rapid. 
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The fumes of the strong acid cause no inconvenience if the filtration is 
performed in front of a good flue. L. pe K. 


Assay of Aluminium and some of its Alloys. By F. Receis. 
BERGER ( Zeit. angw. Chem., 1891, 442—446 ; 473—478).— Estimation of 
Silicon in Aluminium—The short process communicated by the author 
some time ago gives results which can never be scientifically correct, 
as some of the silicon escapes as hydride. Moreover, it does not dis- 
tinguish between the two varieties of silicon. The new process is as 
follows :—4 grams of the cut up metal is dissolved, with the usual 
precautions, in a mixture of 30 c.c. of nitric acid, sp. gr. 1:35, and 
70 c.c. of hydrochloric acid, sp. gr. 1:16. Whilst boiling, 30 c.c. of 
sulphuric acid is added and the evaporation continued until no more 
nitric fumes escape. About 200 c.c. of water is now carefully added 
and the insoluble matter is collected, washed and ignited in a plati- 
num crucible. The product is crude silicic acid, which is weighed. 
It is then evaporated with hydrofluoric acid ; the loss represents the 
silica. The residue is now again evaporated with hydrofluoric acid, 
lmt this time with the addition of nitric-acid. The loss in weight repre- 
sents the silicon. The red residue consists of a little ferric oxide. 

Estimation of Aluminium in Ferro-aluminium.—5 grams of the alloy 
is dissolved in dilute sulphuric acid and heated until sulphuric fumes 
escape. The residue is then diluted with water to 300c.c. 100c.c. of the 
filtrate is reduced by boiling with iron wire or sodium hydrogen sulph- 
ite, then nearly neutralised with aqneous soda and poured into a boiling 
solution of 10 grams of potassium hydroxide in 50 c.c. of water mixed 
with 8 grams of potassium cyanide in 40 c.c. of water. The liquid is 
finally made up to 500 c.c. and 300 c¢.c. (=1 gram metal) of the 
filtrate is boiled in a large porcelain dish with 15 grams of ammonium 
nitrate. Tbe precipitate is thoroughly washed (best by meaus of a 
filter pump) and finally weighed as Al,O,. It may be further tested 
as to its absolute purity. 

Assay of Aluminium-copper and Aluminium-zinc- copper. — (1.) 
Estimation of silicon—5 grams of the alloy is dissolved in nitro- 
hydrochloric acid, the solution evaporated to dryness, and the 
residue dissolved in dilute hydrochloric acid. Should the insoluble 
matter not be pure white, it must be fused with sodium potassium 
carbonate and the silica recovered from the melt as usual. The acid 
filtrate is added to the main filtrate. If the alloy is suspected to 
contain tin or lead, it is dissolved in nitric acid and evaporated with 
sulphuric acid. The insoluble matter is fused with the alkali carb- 
onate, and then treated witb nitric acid, when a mixture of silica 
and tin oxide will be obtained, in which the former may be estimated 
by evaporation with hydrofluoric acid. The lead will be found in the 
(nitric) acid filtrate. (2.) Iron and aluminium—lf zinc is absent, an 
aliquot part of the filtrate is boiled with sodium thiosulphate to 
precipitate the copper as sulphide. The filtrate when poured into 
boiling potassium hydroxide yields a precipitate of ferrous oxide 
whilst the alumina dissolves, and may be recovered as usual. The 
iron precipitate may be obtained pure by redissolving it in nitro- 
bydrochloric acid and reprecipitating with ammonia. (3.) If zinc is 
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‘present, the mixed iron and aluminium is first precipitated by means 
of ammonium acetate. In the filtrate, the zinc may be very con- 


veniently estimated volumetrically by the ferrocyanide process in the 
absence of manganese. (4.) The copper is best estimated by electro- 
lysis. 3 to 5 grams of the sample is dissolved in nitric acid and 
evaporated, with addition of sulphuric acid, to a syrupy consistence. 
The mass is then dissolved in water, filtered, and made up to a definite 
bulk from which an aliquot part is taken for the electrolytic .estima- 
tion. (5.) Manganese, if present, will be found in the iron precipitate 


(2), and may be recovered from it in the usual manner. 


lL. pe K. 
Estimation of Aluminium in Steel, Bronze, &c. By W. 


Sonnets (Chem. Centr., 1892, ii, 132; from Stahl u. Bisen, 12, 527).— 


5—10 grams of steel turnings are dissolved.in nitric acid (sp. gr. 1'2) 
ina large platinum dish,.the solution evaporated to dryness, and the 
residue cautiously heated and finally ignited until all oxides of 


nitrogen ate expelled. The residue is finely powdered in an agate 


mortar and fused in a-silver dish with solid potash free from alum- 
inium. The cooled mass is treated with hot water, filtered, and 
washed, and the aluminium in the filtrate precipitated by the addi- 
tion cf hydrochloric acid and ammonia. In the case of basic Martin 
steel, the alumina is pure; in the case of acid Martin steel, crucible 
steel, and ferro-aluminium, it contains silica, and must be treated 
with hydrofluoric acid. C. F. B. 


Separation of Iron, Aluminium, and Chromium. By C. Mar- 
cHAL and J. Wigrnik (Zeit. angw. Chem., 1891, 511—513).—The two 
processes mostly used are the one introduced by Wohler, who mixes 
the solution containing the three metals with potassium or sodium 
hvdroxide in excess and then passes chlorine through the liquid until 
all the chrominm has passed into the state of chromate, or the method 
proposed by Gibbs, who nearly neutralises the solution with sodium 
carbonate, adds excess of sodium acetate, and then oxidises by means 
of chlorine or bromine. 

As, however, both processes fail, even qualitatively, if the amount 
of chromium is very small, the authors have searched for another 
oxidiser and found an excellent one in the shape of freshly precipi- 
tated manganese dioxide. To ensure success, the analysis must be 
earried out as follows:—The metals are, if possible, converted ‘into 
sulphates or else into chlorides, and the solution is, as far as prac- 
ticable, neutralised with sodium carbonate. Freshly-precipitated, 
well-washed manganese dioxide, prepared by mixing manganous 
sulphate (1 mol.) with potassium permanganate (1 mol.), is now 
gradually added, and the mixture boiled for about 10 minutes, which 
is generally sufficiently long to precipitate all the iron. The filtrate 
eontains all the alumina and all the chromium as chromate, besides a 
little manganese, whilst the precipitate consists of ferric hydroxide 
and undissolved manganese dioxide. 

To estimate the iron, the precipitate is dissolved in hydrochloric 
acid and ‘boiled with sodium acetate. To free the iron precipitate 
completely from manganese, it must be redissolved in hydrochloric 
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acid and reprecipitated with ammonia. The filtrate is boiled and 
mixed with a little ammonia, which precipitates the alumina and also 
any manganese. The precipitate is then dissolved in hydrochloric 
acid, and treated with sodium acetate like the iron precipitate. The 
alkaline chromate is finally reduced as usual, and then precipitated 
with ammonia. The test analyses made on rather small quantities of 
a mixture of ferric, aluminium, and chromic oxides are fairly satis- 


factory, L. pg K. 


Colorimetic Estimation of Iron. By J. Rrpan (Bull. Soc. Chim., 
[3], '7, 199—200; Abstr., 1892, 240, 1132).—The author maintains 
that Lapicque’s thiocyanate method can only be carried out under 
very special conditions, owing partly to the dissociation of ferric thio- 
cyanate in dilute solution, and partly to the impossibility of procuring 
standard coloured glasses of uniform colour. Jn. W. 


Estimation of Vanadium in Ores. By L. L’Hérs (Ann. Chim, 
Phys. [6], 22, 409—412).—See this vol., ii, 17, 


Estimation of Cyanogen in Spent Materials from Gas Puri- 
fiers and in Illuminating Gas. By H. Drenscumint (Chem. Centr., 
1892, i, 1006—1008 ; from J. Gasbeleucht. Wasserversorg., 35, 221—226, 
268—270).—Estimation of Cyanogen in Spent Materials.—A mixture of 
10 grams of the spent material, about 150 c.c. of water, 1 gram of am- 
monium sulphate, and 15 grams of mercuric oxide are placed in a 500 


c.c. flask and boiled for 15 minutes. After cooling, 0°5—1 c.c. of a satu- 
rated solution of mercurous nitrate is run in, and then ammonia is added 
until no further preciptate is formed. The flask is filled up to the mark, 
and an additional 8 c.c. of water, corresponding with the volume of 
the solid matter present, is added. After shaking thoroughly, the 
hquid is passed through a dry filter, and 200 c.c. of the filtrate (cor- 
responding with 4 grams of the material) is placed in a 400 c.c. flask 
and treated with 7 grams of zinc dust and at least 6 c.c. of ammonia 
solution (sp. gr. 0°91), The mixture is shaken several times, 2 c.c. of 
30 per cent. potassium hydroxide solution is added, and the liquid 
is made up to 401 c.c, and filtered through a dry filter. 100 c.c. of 
the filtrate (corresponding with 1 gram of the substance) is added to 
excess of N/10 silver nitrate solution contained in a 400 c.c. flask, 
the liquid is acidified with nitric acid, the flask filled up to the 
mark, and the solution again filtered. Finally, 200 c.c. of this last 
filtrate is titrated by Volhard’s method with N/20 ammonium thio- 
cyanate, The required quantity of this solution directly corresponds 
with the excess of silver, and by subtracting it from the total volume 
of silver solution employed, the amount of silver corresponding with 
cyanogen is obtained [1 c.c. 1/10 normal solution of silver nitrate 
= 0002598 gram cyanogen (0°2598 per cent.) = 0°004771 gram 

Under some conditions, for example, when compounds containing 
chlorine are present, mercurous nitrate cannot be satisfactorily em- 
ployed, and the author then uses potassium iodide in its place. The 
titration is then complete as soon as the ones caused by silver 
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iodide is persistent, after repeated additions of 5—10 c.c. of 30 per 
cent. potassium hydroxide solution. 

Estimation of Cyanogen and Hydrocyanic Acid in Illuminating Gas. 
—Potassium hydroxide alone is not a good absorbent of hydrocyanic 
acid, but when it contains ferrous hydroxide in suspension the ab- 
sorption is complete. The author employs an absorption apparatus 
consisting of a wide cylinder fitted with a stopper with two holes. 
Through one of these the gas enters and passes to a small glass bell, 
from which it escapes through the absorbent liquid by a number of 
perforations on the upper side. To estimate the cyanogen, the gas is 
passed through two absorption cylinders, the first containing 15 c.c. 
of ferrous sulphate solution (1 : 1V) and 15 c.c. of potassium hydroxide 
solution (1 : 3), and the second, 5 c.c. of ferrous sulphate solution, 
5c. of potassium hydroxide solution, and 20 c.c. of water. Under 
ordinary conditions, 100 litres of gas is employed, and it is allowed 
to pass through the apparatus at the rate of 60—80 litres per hour. 
The contents of the absorption-cylinders are made up to 250 c.c. and 
filtered. 200 c.c. of the filtrate is placed in a 300 c.c. flask, neutralised 
with an equivalent quantity of sulphuric acid, mixed with ammonium 
sulphate (2 grams) and mercuric oxide (15 grams), and boiled for 
15 minutes. When cold, the bulk is made up to 301°3 c.c., the solu- 
tion is filtered, and 250 c.c. of the filtrate is placed in a 300 c.c. flask 
with 6—10 c.c. of ammonia (sp. gr. 0°91) and 7 grams of zinc dust, 
After shaking thoroughly, 2 c.c. of potassium hydroxide is added, the 
solution is made up to 301 c.c., again shaken, and passed through a 
dry double filter paper. To 200 c.c. of the filtrate 30 c.c. of potassium 
iodide solution is added, and the resulting solution is titrated with 
N/20 silver solution, in the manner described above. If is the silver 
required, the expression 2°598 n 9/4 gram gives the weight of cyanogen 
in 100 c.c. of the gas. G. T. M. 


Estimation of Glycerol by Benedikt and Zsigmondy’s Pro- 
cess. By C. Mancoup (Zeit. angw. Chem., 1891, 400—401).—The 
author has moditied the process, and operates as follows :—0°4 gram 
of the sample is dissolved in a litre flask, in 300 c.c. of water contain- 
ing 10 grams of potassium hydroxide, 55 c.c. of a 5 per cent. solution 
of potassium permanganate is slowly added, and the mixture allowed 
to remain for about half an hour. Solution of hydrogen peroxide 
is then added until the manganese is precipitated and the super- 
natant liquid looks quite.colourless, after which water is added up to 
the mark, the whole thoroughly mixed, and 500 c.c. filtered through a 
dry filter. After boiling the filtrate in a flask for half an hour to destroy 
the excess of hydrogen peroxide, the liquid, which contains oxalic 
acid derived from the oxidation of the glycerol, is cooled to 60°, 
acidified with sulphuric acid, and titrated with permanganate. The 
test analyses are satisfactory. The presence of butyric acid does not 
interfere, L. pe K. 


Estimation of Inorganic Constituents in Sugars. By A.serti 
and Hempet (Zeit. angw. Chem., 1891, 486—492).—The conventional 
sulphuric acid process, although convenient and safe, is really very 
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untrustworthy, particularly if the sample contains any sandy matter. 
The authors, who communicate the results of more than 200 experi- 
ments, now recommend the following process :—About 6 or 7 grams 
of coarsely powdered quartz is ignited in a 35 c.c. platinum dish, and 
after cooling, the whole is weighed. 5 grams of the sugar is now in- 
troduced, and after this is well mixed with the sand by means of a 
thin platinum wire, the dish is placed in a platinum muffle and 
ignited with a full flame. The sugar burns quietly without frothing. 
After half an hour, sometimes longer, the operation is finished, and 
the ash may be weighed. If dealing with molasses, about 3 grams 
of the sample is a convenient quantity to work on. The ash is free 
from carbonic acid, and as chlorides and sulphates are not decomposed 


by the heated silica, the true mineral matter of the sugar is obtained. 
L. pe K. 


Estimation of Sugar and Tannin in Wine. J. H. Vocen (Zeit. 
angw. Chem., 1891, 449).—The author (Abstr., 1891, 1557) states that 
by adopting Borntriger’s plan, the decolorisation of very deeply 
coloured wines may be effected by a comparatively small quantity of 
basic lead acetate without interfering with the accurate estimation of 
the sugar; but he still uses, by preference, animal charcoal, which 


not only removes the colouring matter, but also any tannin. 
L. pe K. 


Estimation of Pentosans and Pentoses in Vegetables. By 
E. R. Frivz and B. Tottens (Ber., 25, 2912 —2917).—Continuing 
their work on this subject (Abstr., 1892, 388), the authors have con- 
firmed their previous results. They recommend the gravimetric 
estimation of the furfuraldehyde hydrazone as the most exact and 
convenient. Care must be taken that the quantity of sodium chloride 
in the 500 c.c. of neutralised distillate is always 81:5 grams (that is, 
the quantity of sodium chloride produced by the neutralisation of 
400 c.c. of distillate coutaining 12 per cent. of hydrogen chloride). If 
the distillate is less than 400 c.c., 10°2 grams of sodium chloride is 
edded for every 50 c.c. deficiency of distillate before neutralisation, 
addition of phenylhydrazine, and making up to 500 cc. The fol- 
lowing factors were determined :— 


1. Arabinose = hydrazone x 1°229 + 0°0177. 

2. Xylose = hydrazone x 1°031 — 0-001. 

3. Pentose (average, if kind unknown) = hydrazone x 1°13 + 
0-0083. 

4. Furfuraldehyde = hydrazone x 0°516 + 0°0254. 

5. Pentosan (araban or xylan) = pentose x 0°88. 


The presence of starch or cane sugar interferes to some extent 
with the determination, causing rather too low numbers to be obtained. 
Cellulose. does not appear to affect the results. ' 

Giinther’s titration method (loc. cit.) gives rather too high results, 
owing to the levalinic acid, &c., which is usually present in the dis 
tillate also forming hydrazones. As. those hydrazones are pretty 
soluble, they do not influence the gravimetric method. 
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The authors have determined the amounts of pentosans, &c., in a 
number of woods, gums, &c. L. T. B. 


Estimation of Stachyose in the Tubers of Stachys tuberifera. 
By A. v. Pianta and E. Scuutze (Landw. Versuchs-Stat., 41, 123—129; 
compare Abstr., 1891, 1446).—It has been already shown that stachyose 
is by far the most prominent constituent of the sap of the tubers. The 
stachyose was first estimated with the polariscope; the washed and 
dried tubers were mashed, 250 grams quickly weighed, treated with 
lead acetate solution (20 c.c.) and alcohol (50 ¢.c.), and water added to 
make up to 800 c.c. When filtered, a portion was polarised in a 2U0' mm. 
tube. The results of this and a second experiment showed the per- 
centage of stachyose to be 14°16 (14°2 and 14°13) in the fresh, and 
73°07 per cent. in thedry tubers. A direct estimation in the expressed 
sap gave a percentage of 15°6. Attempts to determine the stachyose 
by treatment with hydrochloric acid and estimation of the glucose with 
Fehling’s solution failed ; acid of the strength required for inverting 
cane sugar was insufficient; with stronger acid, there is a danger of 
destroying a portion of the levulose formed. 

The stachyose was next estimated as mucic acid after treatment with 
nitric acid. Weighed amounts of the powdered tubers were extracted 
with hot water, the extracts treated with slight excess of lead acetate, 
filtered, the filtrate treated with hydrogen sulphide, again filtered, and 
evaporated on the water-bath. The syrup was dissolved in nitric acid 
(sp. gr. 1:15), and evaporated at a gentle heat to about one-third of its 
bulk. 1 gram of stachyose (calculated from the polarimetric deter- 
mination) required about 12 c.c. of nitric acid of the above sp. gr. 
The experiment was continued according to Tollens’ method. The 
mean of the first two experiments was 63°3 per cent. of stachyose in 
the dry matter; the third experiment gave 61°6 per cent. That the 
results were lower than those obtained with the polariscope may be 
due to the presence of a second carbohydrate in the sap which is 
also dextrorotatory, but does not yield mucic acid when oxidised ; or 
else the stachyose, when oxidised in presence of other substances, 
gives less mucic acid than when oxidised alone. It seems certain 
that it is not the first reason alone which caused the difference. 
The percentage obtained by polarisation is probably nearest. the 
‘trath. 

Besides stachyose, the tubers contain a second carbohydrate, which 
yields furfuraldehyde (198 per cent.) by de Chalmot and Tollens’ 
method. It is concluded that the substance is a pentosan, that is, a 
carbohydrate which yields a pentose when treated with dilute acid. 
The amount in the dry tubers would be about 3°5 per cent. It is 
questionable whether it occurs in the sap. N. H. M. 


Estimation of Acids in Beer. By Prior (Chem. Cenir., 1892, i, 
767 ; from Freie Verein. bayer. Verireter. angw. Chem., 10, 22—34).— 
The presence of secondary and primary phosphates in beer offers a 
great impediment to the determination of the free acids contained in 
it. Results, more satisfactory than those given by processes previously 
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described, are obtained as follows :—50 c.c. of the beer is freed from 
carbonic anhydride, and mixed, first with 150 c.c. of alcohol, then with 
300 c.c. of ether. After remaining for 12 hours, the liquid is filtered, 
the ether is distilled off, and the alcoholic residue made alkaline with a 
known volume of N/10 sodium hydroxide solution. The alcohol is 
then distilled off, an equivalent quantity of N/10 sulphuric acid added, 
and the volatile acids distilled in a current of steam. The residue, 
after the distillation, contains only the free, non-volatile organic 
acids, together with a small quantity of acid phosphates and some 
neutral extractive matter. It is carefully titrated with alkali, and 
the neutral solution mixed with clean sea-sand and evaporated to 
dryness. The residue is treated with a quantity of N/10 sulphuric 
acid equivalent to the alkali recently added, heated on a water-bath 
and, after cooling, rinsed into a flask, with 50 c.c. of alcohol and then 
mixed with 100 c.c. of ether. This treatment completely separates 
the organic acids from the phosphates. After evaporation of the 
alcohol and ether at the lowest possible temperature, the extract is 
titrated; whilst the sandy residue is also titrated in aqueous solution ; 
the precipitate obtained on first adding alcohol and ether to the beer 
being treated in a similar way, so that the sum of both titrations 
gives an expression for the primary phosphates contained in the beer. 
The remainder of the acid phosphate, which goes into solution, is very 
small in comparison with the total quantity of phosphates. 
Experiments show that it is most difficult to separate the acetic 
acid contained in beer in a satisfactory way. In order to estimate 
lactic acid and succinic acid in a mixed aqueous solution, they were 
carefully titrated with calcium hydroxide solution, evaporated to dry- 
ness, and digested with 90—98 per cent. alcohol. After 24 hours, 
the calcium succinate was collected, ignited and weighed as calcium 
oxide, and the amount of lactic acid present calculated by difference. 
No perfect method of estimating these acids in beer has yet been 
suggested, G. T. M. 


Estimation of Succinic Acid. By A. Rav (Chem. Centr., 1892, 
ii, 155—157 ; from Revue Hygiéne, 14, 225—242).—See this vol.,i, 11. 


Estimation of Citric Acid in Wine. By A. Kuincer and A. 
Busarp (Zeit. angw. Chem., 1891, 514—515).—The authors recommend 
the following process, which they use in preference to the one adopted 
by Nessler and Barth, as there is less danger of mistaking calcium 
malate for citrate. 250 c.c. of the wine is evaporated to about 80c.c., 
acidified with acetic acid, and after adding some potassium acetate, 
mixed with 160 c.c. of strong alcohol. After 24 hours, the liquid is 
filtered, and the residue rinsed with a few c.c. of dilute spirit to re- 
dissolve traces of potassium citrate. The filtrate is then at once 
precipitated with basic lead acetate ; the precipitate is collected on 4 
filter, washed with dilute alcohol, and then decomposed by hydrogen 
sulphide in the usual manner. 

The filtrate from the lead sulphide is concentrated and made 
slightly alkaline with milk of lime. After a few hours, the liquid is 
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filtered from any traces of calcium tartrate and phosphate. The 
filtrate is acidified with acetic acid and evaporated to dryness. The 
residue is dissolved in water with addition of a little hydrochloric 
acid, a little ammonium chloride is added, and after adding excess of 
ammonia, the whole is continually boiled. Any precipitate can now 
only be calcium citrate, as the malate is soluble in a boiling solution 
of ammonium chloride. L. pe K. 


Estimation of Milk Fat with Demichel’s Lactobutyrometer. 
By L. Grarrensercer (Landw. Versuchs-Stat., 41, 43—54). Demi- 
chel’s lactobutyrometer is constructed on the same principle as 
Marchand’s, but differs from it in having a narrow tube for reading off 
the amount of fat, the fat being raised into this tube by the addition 
of water through a second tube (compare Milchzeit., No. 23, 1891), 
The tube is graduated from 12°6 to 70. The method is as follows :— 
10 c.c. of milk is poured from a pipette into the apparatus, 2 drops 
of alkali solution, 10 c.c. of ether, and 10¢c.c. of alcohol added, and 
the whole violently shaken. The apparatus is placed in water at 
40° for 10 minutes, and then so much water added that the lower 
surface of the fat layer corresponds with the 12°6 mark; the amount 
of fat is then read off, the numbers showing the amount, in grams, in 
1 litre of milk. The addition of water has to be made with great care, 
otherwise a part of the fat will again mix with the water. It is also 
very difficult in adding water to get the lower surface of the fat to 
correspond with the mark, and it would be preferable, instead of 
having the degrees marked on the glass, to have them on a movable 
metallic sheath, which could always be so placed as to correspond with 
the layer of fat. With regard to the method itself, it was found that 
aqueous potash (sp. gr. = 1°27) was of a suitable strength. The 
alcohol should be 91—92 per cent.; 40° is a better temperature for 
the separation than 20° (recommended by Tollens and Schmidt), but 
the amount of fat should be read off at 20°, after an interval of 30 
minutes, as during the cooling there is a further separation of fat. 

A number of results obtained by this method are given, together 
with results obtained by Soxhlet’s method. Most of the results are 
very near the truth, but single estimations have little value. Aver- 
ages of several results are, however, to be trusted; the averages 
obtained by the author differed onky 0°1—0-2 per cent. from the 
Soxhlet results, By excluding such results as differ mest from the 
others, averages. were obtained which differed only 0°02—0-06 per 
cent. from Soxhlet’s. The results were obtained after ascertaining the 
value of the calibration, calculating the divisions to ;, c.c., and then 
the amount of fat by means of Schmidt and Tollens’ table. It would 
be better to give up the empirical division on the Demichel apparatus, 
and to employ a scale showing +}; c.c. 

Although not at all equal to Soxhlet’s, as regards accuracy, the 
Demichel apparatus is worthy of consideration, owing to the ease with 
which it is employed and its cheapness ; but, on no account should 
the apparatus, as row made, be used without a previous comparison 
of the results it gives with those obtained either by a Soxhlet apparatus 
or gravimetrically, N. H, M, 
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Melting Point and Composition of Butter from Cows 
variously fed. Bv A. Mayer (Landw. Versuchs-Stat., 41, 15—35). 
—See this vol., p. 28. 


Testing Linseed Oil Varnish. By W. Fanrion (Zeit. angw. Chem., 
1891, 540).—It is sometimes useful to know the state of oxidation 
of a linseed oil varnish. The process to be described is based on 
the fact, first noticed bv the author, that the unsaturated fatty acids, 
on oxidation, yield compounds which are insoluble in light petroleum, 
and may in this manner be separated from the saturated fatty acids 
or their oxy-products. 

The analysis is carried out as follows :—About 3 to 5 grams of the 
varnish is weighed ont and saponified by means of 15 to 25 c.c. of an 
‘8 per cent. alcoholic -potash. After the spirit has been completely 
expelled, the soap is dissolved in 50—70 c.c. of hot water, and then 
transferred to a half-litre separating fannel. After decomposing the 
soap by means of hydrochloric acid, and subsequent cooling, the whole 
is shaken with 100 c.c. of light petrolenm, and allowed to remain for 
about an hour. The aqueous liquid is now completely drawn off, and 
if any oxv-acids are present these will be found adhering to the sides 
of the funnel. The clear petroleum layer is carefully drawn off, and, 
after washing two or three times with light petroleum, the oxy-acids 
are dissolved in a little hot alcohol, and transferred to a weighed dish. 
After expelling the alcohol, the residue is finally dried for an hour at 
100—105°, 

The amount of oxy-acids fornd by the author in various samples 
of linseed oil varnish varied from 0°6 to 31°6 percent. L. pe K. 


Estimation of Aniline, Methylaniline, and Dimethvlaniline. 
Bv F. Reverory and C. pe ta Harpe (Bull. Soc. Chim. [3], 7, 211— 
212).—See this vol., i, 24. 


Analvsis of Linseed Cake. By A. Hasernorr (Landw. Versuchs 
Stat., 41, 54—72; and by F. J. van Pescn, ibid., 73—93).—See this 
vol., ii, pp. 39, 40). 


Detection of Cochineal in Sausages. By A. Kiincer and A 
Busarv (Zeit. angw. Chem., 1891, 515—516).—20 grams of the cat 
up sausage is heated in a water-bath with a mixture of equal parts of 
water and glycerol. If any carmine ‘is presert, the liquid gets de- 
cidedly reddish, but in its absence only a slight yellow colour is 
noticed. The solution is filtered, and, if necessary, heated with 
.another 20 grams of the sample. The clear liquid, which is, of course, 
free from fatty matter, is then examined in the spectroscope, when 
any carmine will be readily recognised by its characteristic absorption 
bonds. Or the colouring matter may be precipitated as a lake, and 
this, after washing, may be dissolved in a little tartaric acid. In this 
way a more concentrated solution of the colouring matter is obtained, 


-and the spectroscopic test is consequently more satisfactory. in 
. L. DE 
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Molecular Refractive Power of Organic Compounds for 
Infinite Wave-length. By H. Lanport and H. Jann (Zeit. physikal. 
Chem., 10, 289—-320):—From measurements for electrical waves of 

eat wave-length, it has been shown that Maxwell’s relation, n? = k, 
between the index of refraction and the dielectric constant is true for 
a considerable number of solid and liquid substances. The authors 
have determined this constant for several series of organic substances 

2 
and have introduced it into Lorentz’s formula, a , > in order to 
determine the specific refraction equivalents for infinite wave-length. 
The accompanying table gives the values of ./k and of A, the first 
constant of Cauchy’s dispersion formula, which should also be equal 
to n for substances of normal dispersion. 


A. 
13683 
1:3902 
14001 


13750 
1°4030 
14246 


1:4777 
1-4743 
Ortho-xylene f‘ 1°4838 
Metaxylene : 1°4755 
Paraxylene 14744 
Ethylbenzene "504: 14756 
Propylbenzene : 1:4703 
Isopropylbenzene ; 1:4718 
Mesitylene ‘ 14741 
Pseudocumene ; 1°4835 
1°4742 
1°4712 


13216 
1°3527 
13762 
13865 
1:3978 


From the table it appears that only the paraffins have normal dis- 
persion, and that the alcohols in especial are very anomalous. The 
following values of k were also determined. 
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Ethylene chloride......... ove 
Ethylidene chloride 

Methyl acetate 

Ethyl acetate 

Propyl acetate..........2ee0. 
Isobutyl acetate........ cecere 
Amy] acetate 

Kthyl formate 

Propyl formate 

Isobutyl formate 


The temperature of experiment ranged from 0° to 23°. J. W. 


Infra-Red Emission Spectrum of the Alkalis. By B. W. Syow 
(Ann. Phys. Chem. [2], 47, 208—251).—The infra-red. spectrum of 
the electric arc into which salts of the alkalis were introduced was 
investigated by means of a sensitive bolometer, constructed of two 
fine Wollaston platinum wires, one of which was flattened and exposed 
to the different parts of the spectrum in succession. As the exposed 
surface of the bolometer was very small (14 sq. mm.) a very sensitive 
galvanometer had to be employed, details of the construction of which 
are given in the paper. A flint glass prism of strong dispersion was 
used to produce the spectrum. An investigation of the spectrum of 
the electric arc itself showed that the maximum of energy (measured 
by the deflection of the galvanometer) lay further out towards the 
violet than the Fraunhofer lines H, and H:, namely, from \ = 0°385, 
to \ = 0°3884. In order to get the alkali salts (chlorides) intro- 
duced into the arc, both the carbon poles, 8 mm. in diameter, were 
drilled out axially and the boring was then filled with the salt under 
examination. The diameter of the hole in the positive (lower) carbon 
was 3 mm., in the negative carbon 15 mm. With this arrangement, 
the carbon spectrum is totally destroyed and the pure metal spectrum 
takes its place. 

The results obtained are exhibited in tabular and in curve form. 
All the alkali metals were investigated. In the case of lithium and 
sodium, the wave-lengths of the lines observed agree well with those 
calculated by Kayser and Runge. With the other metals, there are 
considerable discrepancies. J. W. 


Electromotive Force of Oxidation Cells. By W. D. Bancrort 
(Zeit. physikal. Chem., 10, 387—409).—Two test tubes, one contain- 
ing an oxidising solution, the other a reducing solution, had their 
contents electrolytically connected with each other by means of side- 
tubes and an inverted siphon filled with a solution of sodium chloride. 
Electrodes of platinum, cut from the same piece of foil, were immersed 
in the liquids and the electromotive force between them measured by 
means of the galvanometer, a Latimer-Clark cell being used as 
standard. In all, 17 oxidising solutions and 24 reducing solutions 
were examined. The usual concentration was } normal, and the tem- 
perature of experiment varied from 16° to 18°. 

The results arrived at by the author are as follows. The electro 
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motive force of oxidation cells is an additive property, that is, it is 
equal to the sum of two terms, one depending on the nature of the 
oxidising agent and the other on the nature of the reducing agent. It 
is independent of the nature of the electrodes, if these are not 
attacked, and is also (within wide limits) independent of the concen- 
tration of the solutions. The nature of the solution which effects the 
electrolytic connection is without influence on the electromotive force. 
A free acid is a stronger oxidising agent than its alkaline salts; the 
converse holds true for reducing agents. Under these restrictions, 
the electromotive force is, in general, independent of the nature of 
the indifferent ions. The electrodes are not always non-polarisable, 
as theory requires; but the variations may usually be attributed to 
secondary influences. J. W. 


Electrolytic Conductivity and Dissociation. By J. Brown 
(Phil. Mag. [5], 33, 82—89).—The electrolytic dissociation theory and 
Arrhenius and Claisen’s theory of electrolytic conductivity from which 
it is derived are adversely criticised by the author, in the sense that 
neither is requisite to explain known facts. J. 


Specific Heat of the Atoms and their Mechanical Constitu- 
tion. By G. Hinricus (Compt. rend., 115, 239—242).—If m is the 
mass of an elementary atom and v its velocity of maximum vibration, 
and M the mass of any compound radicle composed of n atoms of m 
and with a velocity, V, round its centre of gravity, 2E’ = Smv* + 
MV’, where E’ is the total energy of vibration. But also MV? = 2kT 
and mv* = 2pkT, where & and p are constants and T the absolute tem- 
perature, so that E'’ = &(1 + pn)T. The specific heat due to the 
vibrations of the atoms will then be s' = > = k(1 + pn). This 
formula shows that the specific heat of the compound radicle increases 
with the number » of the elementary atoms which it contains. - For 
elementary substances, the atomic heat will be independent of n, and 
therefore constant. In this case p will be nothing, or the independent 
velocity of vibration of the particles composing m will be nothing. 
That is to say, in compound substances or radicles, the constituent 
elemental atoms possess their own peculiar motion of vibration, but 
in elementary substances the constituent atoms are incapable of in- 
dividual vibration. It is therefore not surprising that hitherto all 
efforts at decomposing elementary substances have failed. H, C. 


Heat of Combustion of Organic Compounds. By F. Stonmann 
(Zeit. physikal. Chem., 10, 410—424).—The author continues the 
tabulation of the heats of combustion of organic compounds in the 
manner previously described (Abstr., 1591, 251). Data for nearly 
300 compounds are given, the following classes being represented :— 
hydrocarbons, alcohols, carbohydrates, phenols, camphor-derivatives, 
phenol ethers, aldehydes, acids, anhydrides, lactones, lactonic acids, 
ketones, ethereal salts, amides, amido-acids, amines, azo-compounds, 
nitro-compounds, proteids, chloro-compounds, and scree i 

. W. 
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Constitution of Phosphoric Acid and the Thermal Value of 
its three Acid Functions. By pe Forcranp (Compt. rend., 115, 
610—613).—The heat of dissolution of anhydrous mono-sodium 
phosphate is —0°13 Cal. at 20°, and combining this result with the 
results of previous investigators of the thermal behaviour of phosphoric 
acid, it follows that :-— 

H;PO, sol. + Na sol. = H gas + NaH,PO, 
develops + 60°60 Cal. 
NaH,PO, sol. + Na sol. 

DEO. ssdscoahonsontssankess - + 49:20 ,, 
Na,HPQ,sol. + Na sol. = H gas + Na,PO, 

+ 38°33 ,, 


”” 


»  +14818 , 


The total thermal value of the three acid functions of phosphoric 
acid is +148°13 Cal. and the mean value of each function is +49°38 
Cal. The apparent value of the first function, however, is + 60°60 Cal., 
and of the third only +38°33 Cal. These results agree with the 
supposition that phosphoric acid has the constitution PO(OH));, and 
its molecule is symmetrical in the same manner as the molecule of 
sulphuric acid, glycol, or pyrogallol. The value of the first acid 
function is exaggerated by the occurrence of intramolecular combina- 
tions between the unsaturated acid functions, similar to those 
already observed by the author in the case of polyhydric alcohols and 
phenols, and the apparent value of the third acid function is lower, 
because of the absorption of energy required to break up these intra- 
molecular combinations before the acid can be completely saturated. 

C. H. 


Temperature of Maximum Density of Aqueous Solutions. 
By L. pz Copper (Compt. rend., 115, 606—607).—Despretz, in 1839, 
formulated a law for the reduction of the point of maximum density 
of water which is similar to that of Blagden for the reduction of 
the freezing point, and states that the reduction of the tempera- 
ture of maximum density below 4° is proportional to the weight 
of substance dissolved in 100 parts of water. The author is now 
able, as a result of his own observations, to bring the Jaws for 
the reduction of the maximum density into further accordance with 
those for the reduction of the freezing point, and to state that sub- 
stances of similar composition, and in some cases of very different 
composition, have the same molecular reduction of the temperature 
of maximum density. This law obtains within the same limits to 
which the law of the reduction of the freezing point applies. Only 
one exception has, up to the present, been found, and this is in the 
case of solutions of ethyl alcohol and water, as mixtures of the two 
behave abnormally with respect to the reduction of the freezing 
point (see next abstract). 

An interesting relation exists between the reduction of the freezing 
point C and that of the temperature of maximum density D. Sub- 
stances generally may be divided into three groups according to the 
values of the ratio D/C. In the first group, at present comprising 
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tassium hydroxide, oxalic acid, the chlorides of sodium, potassium, 
and calcium, and potassium iodide, the value of this ratio is about 4. 
In the second group, containing sugar, and the carbonates and sulph- 
ates of the alkali metals, the value is from 7 to 8. In the third 
group, of which copper sulphate is as yet the only representative, 
the value is from 11 to 12. The three values for the ratio D/C are, 
therefore, as will be seen, themselves approximately in the a 


1:2: 3. 


Temperature of Maximum Density of Mixtures of Alcohol 
and Water. By L. pe Copper (Oomp. rend., 115, 652—653).—In a 
former paper (preceding abstract), the author pointed out that 
solutions of alcohol in water do not obey the law which he has for- 
mulated for the reduction of the temperature of maximum density. 
The following table, compiled from his own observations and those of 
Despretz and Rossetti, illustrates the abnormal behaviour of alcohol 


in this respect :— 


2 
— 


° 


0-000 —1°333 
0°421 —0°249 
0 °401 —0°215 
0°401 —0°152 
0°398 —0°005 
0°424 +0°134 
0°395 +0°175 
0°382 + 0°236 
0°418 +0°258 
0°412 +0°388 
0 °436 +0°729 


> rt bh Hee bp 
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The first column contains the weights of alcohol in 100 grams of 
water, the second the reduction of the freezing point, the third the 
reduction of the temperature of maximum density, and the fourth 
and fifth the numbers in the second and third columns divided by 
those in the first. It will be seen that although the solutions obey 
Blagden’s law with regard to the reduction of the freezing point, the 
reduction of the temperature of maximum density is not proportional 
to the quantity of alcohol present. Indeed, for dilute solutions, there 
isan actual rise instead of a fall in the temperature of maximum 
density. H. C. 


Density and Composition of Sulphuric Acid Solutions. By 
A. W. Riicxgr (Phil. Mag. [5], 33, 204—209; compare Abstr., 1892, 
271—272).—This paper is a continuation of the discussion between 
the author and Pickering as to the use of the bent lath in detecting 
changes of curvature in curves representing experimental data. The 
author states his position with regard to the density curve for sulph- 
uric acid at 18° as follows :—“ Any peculiarity in a curve on which 
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argument is founded must be proved to be outside the error of ex. 
periment. No weight can be attached to a representation which is 
not unique in the sense that no other is compatible with the observa- 
tions when all allowance is made for experimental error. Mr. Picker. 
ing’s first solution (the four-break one) is not unique. He has himself 
offered another (one break), and I have contributed a third (no 
breaks). . . . Put briefly, the observations, accurate and numerons 
as they are, are not accurate enough, and not numerous enough, to 
decide whether the 18° density curve is, or is not, discontinuous 
between 47 per cent. and 80 per cent.” J. W. 


Dissociation Measurements of Feebly Dissociated Acids. By 
J. E. Trevor (Zeit. physikal. Chem., 10, 321—353).—It has been 
shown by Arrhenius that the rate of inversion of sugar by acids is, 
ceteris paribus, proportional to the concentration of the hydrogen 
ions in the solution. This rate increases very rapidly with the tem- 
perature, so that at 100° it is possible to measure, by this means, the 
amount of hydrogen ions produced by the dissociation of a very 
feeble acid when other methods fail. The author has worked out 
the method for high temperatures, and gives a detailed description of 
the apparatus employed. The substances chiefly studied were the 
hydrogen sodium salts of the oxalic acid series. 

From his observations, the author draws the following con- 
clusions :— 

The inversion constant, which corresponds with total inversion, is 
17°92 at 100°. 

The percentage increase of the inversion constant per degree rise 
of temperature is the same, or nearly the same, for all acids in a 
given range of temperature. 

The electrolytic dissociation of organic and inorganic acids is, in 
general, almost independent of the temperature, at least between 
25° and 100°. 

The dissociation of hydrogen from the acid salts of the bibasic or- 
ganic acids is relatively small, sinking as low as 0°03 per cent. for the 
higher members of the series at a dilution of 32, and seldom reaching 
1 per cent. at a dilution of 256. The dissociation of these substances 
follows the same law in all cases, the degree of dissociation being 
nearly proportional to the dilution, instead of to the square root of 
the dilution as is the case for the acids themselves. When the acid 
salts are arranged in order of the amount of dissociation of hydrogen 
at a given dilution, this order is the same as that of the dissociation 
constants of the free acids themselves. J. W. 


Diffusion of Oxygen and Nitrogen in Water. By C. Duncax 
and F. Hoppr-Ssvier (Zeit. physiol. Chem., 17, 147—164).—A tube 
was first emptied, then filled with boiled water. This was exposed 
to the action of the atmosphere for varying periods, and the gases 
absorbed pumped off and analysed. Daily observations on baro- 
metric pressuré and temperature were made. ‘The total amount of 
gas absorbed increased with the duration of the exposure; the daily 
increment in the amount absorbed, however, gradually diminishes. 
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The results are given in extensive tables for oxygen, nitrogen, and 
carbonic anhydride at different depths below the surface. From the 
results, the conclusion is drawn that in the great depths of the sea 
or lakes, animals, if they live, either require less oxygen, or that the 
gaseous exchange between the water and the atmosphere is carried 
out by other means than diffusion. (See this vol., ii, 81.) 
W. D. H, 

Van der Waals’ Corresponding States. By S. Youne (Phil. 
Mag. [5], 33, 153—185).—In a series of tables and curves, the 
author gives the critical constants, corresponding temperatures and 
pressures, molecular volumes in corresponding states, and various 
ratios between these magnitudes, for different substances. Benzene, 
flaorobenzene, chlorobenzene, bromobenzene, iodobenzene, carbon 
tetrachloride, stannic chloride, ether, methyl alcohol, ethyl alcohol, 
propy] alcohol, and acetic acid form the material studied by the author. 

Van der Waals’ statement that, “if the absolute temperatures 
of various substances are proportional to their absolute critical 
temperatures, their vapour pressures will be proportional to their 
critical pressure,” proves not to be true except in a very limited 
number of cases, and occasionally it is very wide of the mark. 
From this, it follows that in the comparison of molecular volumes, 
the ratios at corresponding pressures must differ from those 
at corresponding temperatures. The deviations of the molecular 
volumes of liquids are smaller than the deviations in any of the other 
cases, but still not within the limits of experimental error. The 
comparisons at corresponding pressures are somewhat better than at 
corresponding temperatures. In the case of the molecular volumes 
of saturated vapours at corresponding pressures, the deviations from 
constancy are within the limits of experimental error for ether and 
stannic chloride, and are relatively small for benzene and carbon 
tetrachloride. 

When the alcohols, which differ widely from the other substances 
studied, are compared amongst themselves, the deviations are much 
smaller than before, but still far outside the error limit. 

Double molecules of acetic acid probably exist even at the critical 
temperature. 

The author gives details of the manner of determining the critical 
volumes of the various substances, and discusses some relations 
advanced by himself and by Guye. J. W. 


Method of Measuring Loss of Energy due to Chemical 
Union, &c. By G. Gore (Phil. Mag. [5], 33, 283—53; compare 
Abstr., 1892, 257, 930).—The author measures the electromotive 
force of a voltaic couple consisting of platinum and of another metal 
(usually aluminium, tin, cadmium, zinc, or magnesium), immersed in 
two solutions separately, and then in the solution resulting on 
mixing the two. He gives the following sketch of his method :— 
Take a known quantity of an acid dissolved in a known weight of 
water, and measure the electromotive force A developed by a small 
couple of platinum and aluminium immersed in the solution. Take 
a chemically equivalent quantity of a base dissolved in the same 
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weight of water, and find the electromotive force B developed by the 
same element. Again, ascertain the electromotive force CO in an 
equivalent solution of the salt resulting from the combination of the 
acid and base. Multiply A into the equivalent weight of the acid, 
B into that of the base, and divide the sum of the products by the 
sum of the equivalents: call the quotient D. Subtract OC from D 
and multiply by 100/D. The percentage loss or gain of electro- 
raotive force thus obtained represents in the author’s opinion the 
relative amounts of loss or gain of molecular energy which have 
occurred on the union of the acid and base. 

The results of numerous experiments with various classes of sub- 
stances are given in tabular form. When an acid and base neutralise 
each other, there is in almost all cases an increase of electromotive 
force. There is an increase in about four-fifths of the cases in which 
a carbonate is used to neutralise an acid. Very little change in the 
electromotive force is observed when salt solutions or acid solutions 
are mixed. Salts, on the other hand, when mixed with acids, show 
considerable changes. 

Most of the solutions investigated contained 1 equiv. of substance 
dissolved in 100 mols. of water. J. W. 


Use of certain Colouring Matters for the Determination of 
Affinities. By W. Spirzer (Pfliiger’s Archiv, 50, 551—573).—It has 
been noticed that the neutral and many acid salts of organic acids 
have an alkaline reaction towards lacmoid, so that obviously a divi- 
sion of the alkali between the organic acid and the lacmoid takes 
place. It may be assumed that this division will follow the Guldberg- 
Waage law of mass action, and will depend on the relative affinities 
of the acid and the lacmoid for the alkali, so that by comparing 
the affinities of different acids with that of lacmoid, it should be 
possible to obtain relative numbers for the affinities of the acids 
themselves. This the author has done for a number of organic acids, 
and obtained results which are in very fair accordance with those 
calculated from Ostwald’s experiments on the affinities of the same 
acids, determined by their rate of hydrolysis of cane sugar and of 
methyl acetate, and by the electrical conductivities. The above 
method, therefore, may be regarded as leading to correct results. 
The importance of a knowledge of the affinities of the organic acids 
for a correct interpretation of those physiological changes in which 
such acids take part is pointed out. H. C. 


Rate of Evaporation of Solutions of Sodium and Potassium 
Chlorides. By P. Lesace (Compt. rend., 115, 473).—The author 
finds by direct experiment that pure water evaporates more rapidly 
than aqueous solutions of sodium or potassium chloride, and that 
solutions of potassiam chloride evaporate more rapidly than solutions 
of sodium chloride of the same concentration. These results agree 
with Wiillner’s determinations of the vapour pressures of these 


liquids. C. H. B.- 
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A Continuous Gas Evolution Apparatus. By A. v. Katec- 
sinszxy (Zeit. anal. Chem., 31, 544—548).—The modifications in the 
principle of Deville’s and Kipp’s apparatus are that the acid which 
has once passed from the reservoir B into the generator A becomes 
there fully neutralised, and can never be driven back into the 
reservoir, but is drawn off at the tap g, so that the acid when it is 


brought into contact with the solid reagent is always fresh and of 
full strength. Fnrther, the use of the Marriotte’s flask C maintains 
the level of the acid in B, and the resulting pressure, constant. Any 
gas evolved after the tap e is closed escapes through B and by h, 
which should, therefore, be carried into a chimney. M. J. 8. 


Inorganic Chemistry. 


Vapour Density cof Halogen Hydrides at Low Tempera- 
tures. By H. Brurz (Zeit. physikal. Chem., 10, 354—362).—It has 
been repeatedly shown that the vapour density of hydrogen fluoride 
at low temperatures (below 26°) corresponds with the molecular 
formula H,F,, and not with the simple formula HF. In order to 
ascertain if the same tendency to the formation of double molecules 
exists in the corresponding halogen compounds, the author has 
determined their vapour density at low temperatures, using the 
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apparatus of V. Meyer and Goldschmidt (Ber., 15, 1161), with slight 
modifications. His results show that no such tendency exists. 


| 


Vapour density. 


Temperature. | Teed Calculated for 


Hydrogen chloride ........... 1°197 1 °258 
Hydrogen bromide ........... 2-989 2°770 
“ piel OP URES AR 2-873 " 
Hydrogen iodide ........+..+) 4 °569 4 °423 
4°619 


” ” ee eecere cece! ” 


J. W. 


Oxidation of Solutions of Hydrogen Sulphide. By Satazar 
and Newmann (Bull. Soc. Chim. [3], '7, 334—336).—The authors’ 
cxperiments show, in opposition to those of Lindo (Abstr., 1888, 750), 
that solutions of hydrogen sulphide in the mixture of glycerol and 
water (equal parts), proposed by Lepage (J. Pharm., 1867), undergo 
less change on keeping than do those in water. Furthermore, the 
oxidation of hydrogen sulphide in solutions of the gas proceeds more 
rapidly in diffused light than in darkness. A. R. L. 


Influence of Nitric Peroxide on the Specific Gravity of 
Nitric Acid. By G. Luncz and L. Marcutewski (Zeit. angw. Chem., 
1892, LO—12; 330—331).—The authors have found that the results 
obtained when determining the strength of nitric acid by its specific 
gravity will be too high when the acid contains nitric peroxide. They 
have now constructed tables which give the corrected specific gravity 
when the amount of nitric peroxide is known. This is best estimated 
by delivering the nitric acid from a burette into a standard solution 
of potassium permanganate until the latter is quite decolorised. 

When titrating nitric acid which contains nitrous acid, using 
methyl-orange as indicator, the latter should not be added until the 
acid is practically neutralised. L. ve K. 


Behaviour of Nitric Oxide at High Temperatures. By F. 
Emicu (Monatsh., 13, 615—622 ; compare Abstr., 1892, 940).—After 
discussing a question of priority, the author describes an apparatus 
he employs for determining to what extent decomposition occurs 
when nitric oxide is heated at various temperatures in porcelain 
tubes. Langer and Meyer’s statement, that nitric oxide remains u2- 
changed when heated at 900° and 1200°, is shown to be an error. In 
fact, as stated by Berthelot (Compt. rend., 77, 1448), decomposition 
occurs when the gas is heated to a feebly glowing heat, such as will 
cause the containing tube to appear red in a darkened room. , 

G. T. M. 

A Crystallised Compound of Arsenious and Sulphuric 
Anhydrides. By R. Pearce (Zeit. Kryst. Min., 20, 632; from 
Proc. Colorado Scr. Soc., 3, 255—256).—In 1868, the author described 
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a crystallised compound of arsenious and sulphuric anhydrides de- 
rived from a calcining kiln in Swansea. Since then he has observed 
the same compound at the Argo Smelting Works in Colorado. It 
occurred some 3 feet under the uppermost part of the hearth in fine 
groups of large crystals encrusting lumps of slag. The crystals are 
of a complicated form, apparently monoclinic, with a pearly to 
adamantine lustre, a white colour, and a perfect cleavage. Analysis 
yielded :— 

As,O3. SO. SiO, and loss. Total. 

68°22 28°91 2°87 100°00 

B. H. B. 


Carbonic Anhydride in the Air. By A. Prrermaynn and J. 
Grarmiau (Chem. Centr., 1892, ii, 201).—The amount of carbonic 
anhydride has been determined daily during two years in the air 
taken from the open country near Gemploux, a small Belgian town. 
In the average, it is 2°944 vols. per 10,000; in the town itself 3°70. 
It was estimated by aspirating the air through standard baryta, and 
determining the excess of the latter by means of oxalic acid. The 
amount of carbonic anhydride present is not affected by the direction 
of the wind, or by its blowing off the sea or from the land. Kain, 
quantity of moisture in the air, ordinary variations of temperature 
(from —5° to +25°) and pressure, and the change of season, are 
equally without effect. Mist and snow, however, produce an increase ; 
so does an unusual barometric depression, especially when accom- 
panied by a strong sea breeze and a very low temperature; a very 
high temperature produces a diminution. C. F. B. 


Rubidium and Potassium Trihalides. By H. L. Wetis and 
H. L, Wueeter (Amer. J. Sci. [3], 43, 475—487).—The discovery of 
a series of cesium trihalides (Abstr., 1892, 773), has led the authors 
to investigate the analogous rubidium and potassium compounds. 
The following table gives a list of the salts which they have been 
able to prepare, together with a list of the cesium series for com- 
parison :— 


CsI, I, RbI,I,, KLkL, 
CsBr,I,, — — 
CsBr,BrI, RbBr,BrI, KBr,Brl, 
CsCl, BrI, RbCl,BrI, -- 
CsCl, Cll, RbCI,CII, KCI,CU, 
CsBr,Br., RbBr,Br., — 
CsCl,Br., RbCl,Br,, — 
CsCl1;ClBr. RbCI1,C1Br. — 


The compound KI,I, had been previously obtained by G. S. Johnson 
(this Journal, 1877, i, 249). The failure to prepare the one member 
lacking in the rubidium series is due, no doubt, to the comparative 
instability of this series. In the potassium series only those salts 
could be prepared which correspond with the more stable cesium and 
rubidium compounds. The authors describe in considerable detail 
the method of preparation of these compounds, and discuss their 
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colour, stability, fusibility, and behaviour with solvents, whilst their 
crystallography is fully described in an appendix by S. L. wo 
Pentahalides of the Alkali-metals. By H. L. Wetts and H. |, 
Wueeter (Amer. J. Sci. [3], 44, 42—49).—From the peculiar be. 
haviour of cesium tribromide and tri-iodide observed in their previous 
investigations, the authors concluded that a still higher bromide ani 
iodide existed. These they have now identified as pentahalides. A de- 
scription is given of the methods adopted for preparing the following 
compounds :—CsI;, CsBr;, CsCl,Cl,I, RbCl,Cl;1, KCl,Cl,I, NaCl,C),] 
+ 2H,0, and LiC!,Cl,I + 4H,O. The crystallography of these com- 
pounds is described by S. L. Penfield. The compound KCI,ClsI was 
described in 1839 by Filhol. The sodium and lithium analogues oj 
this compound differ from all the other polyhalides studied by the 
authors inasmuch as they contain water of crystallisation. =e 


Cesium and Rubidium Aurochlorides and Aurobromides. By 
H. lL. Wetts and H. L. Wueeer (Amer. J. Sci. [3], 44, 157—162). 
—The compounds that have been prepared are CsAuCl,, 2CsAuCl, + 
H,0, CsAuBr,, RbAuCl, and RbAuBry. Their study was undev- 
taken in the hope that some crystallographic analogy might exist 
between them and the alkali pentahalides described by the authors. 


No such analogy has been found; but, as some of these gold salts 
have never been described, an account is given of their preparation, 
properties, methods of analysis, and, in an appendix by S. L. Penfield, 
of their crystallography. B. H. B. 


Cesium and Rubidium Iodates. By H. L. Wueerer (Amer. J. 
Sci. [3], 44, 128—133).—The author has prepared the following new 
compounds :— 


RbIO;, CsIO;, 
RbIO,;,HI0O,, 2CsI0,,1,0s, 
RbIO;,2H10s, 2CsI0;,1,0;,2H10,, 
RbC1,HIO,, CsCl, HI10;. 
3RbC1,2H10;,. 


The method of analysis adopted is described, and crystallographical 
descriptions of the various compounds are furnished by 8S. L. Pev- 
field. 

The results of the investigations of the rubidium salts show that 
the normal iodate is the only one of the series that can be recrystal- 
lised unaltered from an aqueous solution. In the case of the cesium 
salts, the normal iodate and the salt 2CsIO,,i,0,; are not decomposed 
by water. The latter salt, and not the normal iodate, is given by the 
other cesium salts when recrystallised from water. B. H. B. 


Cesium-Mercury Halides. By H. L. Weis (Amer. J. Sci. [3), 
44, 221—236).—After enumerating all the previously-described 
mercury double halides containing the alkali metals or ammonium; the 
author describes the mode of preparation of the following salts :— 
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 S II. III. 
Cs,HgCl,, Cs,HgCl, CsHgCl,, 
Cs,HgBr,, Cs,HgBr,, CsHgBrs, 
Cs,Hgl,, Cs.Hgl,, CsHgl.,, 
Cs,;HgCl,Br., Cs,HgCl,Br., CsHgClBr,, 
Cs,HgBr;,],. Cs,HgBr,I, CsHgBrl. 

Cs,HgCl,I.. 


IV. Vv. VI. 
CsHg,Cl,, CsH¢g;Clu, 
CsHg.Brs, 
Cs,Hg,ls. CsHg.I;, 
CsHg,CIBry,. CsHg;CIBryo. 


One of these compounds, Cs,HgCl,, had already been prepared by 
Goddeffroy. The results of the work on the cesium-mercury salts 
fulfil the expectations concerning the value of cesium as a means of 
studying alkali double halides, for all the previously-discovered types 
have been made with this metal, and one type besides (Cs,HgH];) 
that had not hitherto been discovered. B. H. B. 


Some Double Halides of Silver and the Alkali Metals. By 
H. L. Wetts and H. L. Wueeter (Amer. J. Sci. [3], 44, 155— 
157).—During a systematic search for well-crystallised salts of the 
type M’X,AgX, three well-defined compounds of another type, 
2M'X,AgX, were obtained. The author’s experience indicates that 
these 2to 1 compounds are more easily prepared and crystallise better 
than the 1 to 1 compounds. The salts described are 2CsCl,AgCl, 
2RbI,AgI, and 2KI,AgI, of which the first two are believed to be 
new. Their preparation and properties, and the mode of analysis, 
are described, whilst crystallographical descriptions are furnished by 
8. L. Penfield. B. H. B. 


Disruption of Silver Halides by Mechanical Force. By M. 
C. Lea (Amer J. Sci. .[8], 43, 527—531)—Some years ago the 
author found that a latent image, capable of development, could be 
produced on a photographic plate by the action of mechanical force, 
such as tracing lines with a glass rod. He has now investigated the 
behaviour of the haloid salts of silver under high pressure and under 
shearing stress. 

Silver chloride and bromide, precipitated with an excess of the 
corresponding acid, and silver iodide, precipitated with an excess of 
potassium iodide, were dried by exposure to air in the dark, wrapped 
in bright platinum foil, and exposed for 24 hours to a pressure of 
100,000 Ibs. per square inch, applied gradually by means of a screw. 
All three silver salts darkened to a deep greenish-black. The 
platinum foil was not attacked, and hence the author concludes that 
the halogens are not set free, but react with the small quantity of 
moisture present, with formation of halogen acid. The change 
camot be due to rise of temperature, because the pressure was 
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applied very gradually, and the silver salt was wrapped in platinum 
foil, and the latter was placed between large pieces of metal. 

In order to ascertain the effect of shearing stress, pure silver 
chloride was triturated in a porcelain mortar in presence of a solution 
of tannin or a solution of sodium carbonate; in both cases it soon 
darkened. 

The air-dried chloride was also triturated alone in a chemically. 
clean mortar, and after about 15 minutes trituration was perceptibly 
darkened, the colour increasing in intensity as the process was con- 
tinued. The product was viclet-purple, and agreed in its properties 
with silver photochloride. 

These results show that the molecules of haloid silver salts can be 
broken up by mechanical forces in the absence of active light, and 
they establish the uniformity of the action of all kinds of energy on 
these salts (compare Absir., 1891, 803). Any form of energy is not 
only capable of producing a latent image susceptible to development, 
as shown in previous papers, but can also bring about the actual dis. 
ruption of the molecules. It would seem, therefore, that the phe- 
nomena of the latent image and its development are not exclusively, 
nor even especially, connected with light. The disruption of the 
molecules of the silver salts by mechanical force is the more remark. 
able in view of the fact that the decomposition of all three salts is 
endothermic. C. H. B. 


Note by Abstractor.—The author claims that this is the first case of 
the mechanical decomposition of a compound formed by an exo. 
thermic reaction, but he seems to be unacquainted with Spring's 


experiments. 
It is difficult to see how shearing stress (resulting from the sliding 


of one particle over another) was eliminated in those experiments 
where the air-dried salt was wrapped in platinum foil and com 


C. H. B.. 


pressed. 


Formation and Properties of Tetracalcium Phosphate. By 
O. Forrster (Zeit. angw. Chem., 1892, 13—22).—Tetracalcium phos- 
phate may be produced by boiling ordinary calcium phosphate with 
very strong aqueous potash, part of the phosphoric acid being 
abstracted; or it may be produced by strongly heating calcium 
triphosphate with lime or calcium carbonate. If, however, tricalcium 
phosphate is fused with solid potassium hydroxide, the mass i 
soluble in water will consist of calcium hydroxide, which may be 
readily dissolved with sugar solution, some calcium carbonate, and 
undecomposed or, perhaps, regenerated tricalcium phosphate. 

It has now been proved beyond doubt that basic slags princi 
pally consist of tetracalcium phosphate. Their superior value as 4 
manure is due to the fact that the tetracalcium compound is more 
readily decomposed in the soil than the tricalcium compound. Like 
dilute mineral acids, the acids contained in the soil rapidly abstract 
not only the extra molecule of lime, but also another, leaving the 
readily soluble dicalcium compound, ~ L. pe K. 


INORGANIC CHEMISTRY. 71 


Dissociation of Barium Peroxide. By H. Le Cuareticr 
(Compt. rend., 115, 654—656).—Anhydrous barium oxide, obtained by 
strongly heating barium carbonate with carbon, does not combine 
with pure and dry oxygen at 500°. If, however, the oxide is heated 
ina current of air saturated with aqueous vapour at 20°, absorption 
of oxygen takes place very rapidly, the product being a liquid which 
only solidifies at 450°. This mixture contains 66°6 per cent. of 
barium hydroxide and 33:3 per cent. of the peroxide. 

Barium peroxide was finally prepared by heating the somewhat- 
hydrated peroxide at 700° in a current of pure and dry oxygen so long 
as any water was given off. The product is not quite pure, but 
contains the minimum quantity of water necessary to ensure absorp- 
tion of oxygen. 

The pressures observed for a mean degree of decomposition are as 
follows :— 

Temperature... 525° 555° 650° 670° 720° 735° 
Pressure 20 «25 65 80 210 260 mm. 


Temperature . 750° 775° 785° 790° 
Pressure 340 510 620 670mm, 


The pressures are higher at the commencement of the decomposi- 
tion, and lower towards the end. 

The decomposition of barium peroxide by heat is a complex 
phenomenon. The presence of water vapour is essential, and it 


would seem that a fused mixture of barium peroxide and barium 
hydroxide is an indispensable intermediate compound. The pressure 
that limits the dissociation has a theoretical value infinitely great 
when the peroxide is saturated with oxygen, and no barium monoxide 
is present in any form. As the decomposition proceeds, however, the 
pressure decreases until sufficient monoxide is formed to exist in the 
solid state. Beyond this point, the pressure remains constant so long 
as any peroxide remains in the solid state. As soon, however, as the 
peroxide no longer exists except in a state of solution in the fused 
mixture, the pressure gradually decreases, and becomes nil when 
decomposition is complete. The importance of the degree of decom- 
position compatible with the maintenance of a constant pressure is 
higher the less the quantity of water present, but the establishment 
of a condition of equilibrium. takes place more and more slowly. The 
period of constant pressure disappears when the proportion of water 
reaches a certain limit, which, at 450°, is 10 per cent., the mass being 
then completely fused. ; 

The pressure of the water vapour contained in the oxygen is with- 
out influence on the pressure of the oxygen itself so long as barium 
monoxide and peroxide are present. The fused mixture, so long as 
excess of its constituents is present, has a constant composition at 
each temperature, and consequently the pressure of the water vapour 
18 constant in the same sense as that of the oxygen. If the presence 
of water vapour in the air used for the regeneration of the barium 
peroxide has not exactly the proper value, there will be absorption 
orelimination of water, with a consequent alteration in the proportion 
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of the fusible substances. If there is too little moisture, combination 
with oxygen becomes impossible ; if there is too much, all the peroxide 
melts and becomes useless. C. H. B. 


Phosphorescent Zine Sulphide. By C. Henry (Compt. rend, 
115, 505—507).—Phosphorescent zinc sulphide is obtained in large 
quantity by precipitating a neutral solution of pure zinc chloride with 
ammonia, redissolving the precipitate in excess of ammonia, and then 
exactly precipitating with hydrogen sulphide. The precipitate is 
carefully washed and dried, and is then heated almost to a white heat 
in a fire-clay crucible placed inside a plumbago crucible, brasqued with 
charcoal. The brilliancy of the phosphorescence seems to depend on 
the perfect purity of the zinc sulphide, and the product is either non. 

hosphorescent or feebly phosphorescent if zinc oxide or any zine 
salt other than the chloride is used, or if alkali sulphides are used 
as the precipitant in place of hydrogen sulphide. Manganese sulphate, 
lead acetate, lithium carbonate, thallium carbonate, strontium chloride, 
basic bismuth nitrate, &c., all prevent phosphorescence. 

The luminous intensity of the phosphorescence of the granular 
form of zinc sulphide, after excitation by the light from burning 
magnesium, is not less than 0°000215 of a candle-metre. The loss of 
light during the first 14 seconds is expressed by the formuk 
iz = te“ where ¢ is the intensity of the light, and ¢ is the time. The 
mean value of a, the velocity of emission, is 0°1970. The brightness 


of the sulphide in powder, when spread on a card, is represented by 
the equation 7°*(¢ + 27°18) = 1647°5; the results agreeing well 
with those of other observers. C. H. B. 


Simultaneous Precipitation of Copper and Antimony by the 
Galvanic Current. By W. Hamre (Chem. Zeit., 16, 417—418)— 
The author, who regularly examines samples of electrolytic copper, 
has as yet always found a small quantity of antimony, varying from 
0007 to 0°02 per cent. Although antimony is suppused not to come 
down until the last portions of copper are precipitated, the author 
has found that it precipitates together with the copper from the 
beginning of the electrolytic operation. 

The amount of antimony will be reduced to a minimum by often 
changing the acid copper solution. L. ve K. 


A Limited Reaction. By A. Cotson (Compt. rend., 115, 657—- 
659).—When 10 grams of mercuric chloride is boiled with 500 c.c. 
benzene previously dried by distillation over phosphoric anhydride, it 
partly dissolves, and if dry hydrogen sulphide is passed into the 
liquid, hydrogen chloride is liberated, and, after 20 hours, if all trace 
of moisture has been excluded, the yellow chlorosulphide, HgCl.,2Hg§, 
is obtained. Similar phenomena are observed at the ordinary tem 
perature. The limitation of the reaction is due to the formation 0 
the molecular compound. It is not due to the retention of hydroge 
chloride by the benzene, for if the chlorosulphide is introduced inte 
the dry benzene along with fragments of sodium, it is practically 
unaltered even when treated with a current of hydrogen sulphide for 
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several hours. In presence of a trace of water, however, conversion 
of the mercuric salt into sulphide becomes complete. 

Benzene solutions of mercuric salts react imperfectly with silicon 
sulphide, because the latter is insoluble in benzene. If, however, 
silicon sulphide is heated with mercuric chloride, silicon chloride 
is obtained together with mercuric sulphide ; mercuric cyanide, under 
similar conditions, yields silicon cyanide as a yellow solid, soluble 
in water. C. H. B. 


Probable Presence of Iron Carbonyl in certain Illuminating 
Gas. By Gunrz (Bull. Soc. Chim. (3], 7, 281—282).—The author 
noticed a deposit of ferric oxide on the cover glasses and porcelain 
reflectors of certain gas lamps which had been burning for some 
hours. He believes it to be due to the presence of iron carbonyl in 
the gas, this compound being probably formed by the interaction of 
the carbonic oxide contained in the gas and metallic iron which is 
used as a desulphurising agent. A. R. L. 


Note-—The author makes no, mention of the similar observations 
of Roscoe and Scudder, on the probable presence of iron carbonyl in 
water gas (Proc., 1891, 126), and of Thorne, as to its presence in 
coal gas which had been compressed in iron cylinders (ibid.). - 

. “Bs. 


A Case of Solid Solutions. By E. A. Scunemper (Zeit. physikal 
Chem., 10, 425—429).—When a solution of a sulphate containing 4 
ferric salt is precipitated with barium chloride, a considerable quan- 
tity of iron is found in the barium sulphate in the form of ferric 
sulphate. The author finds that with varying quantities of barium 
sulphate and a constant quantity of iron, the volume of the solution 
being always the same, the relative quantity of iron in the pre- 
cipitate is very nearly constant. With the same quantity of barium 
sulphate and varying quantities of irou, the amount of iron in the 
precipitate increases to a certain limiting proportion, and thereafter 
remains constant. The author considers that these results are very 
probably due to ferric sulphate being “dissolved” in the barium 
sulphate (compare Van’t Hoff, Abstr., 1890, 1044). J. W. 


Dissociation of Chrome Alum. By H. Bavsicyy and E. 
Pfécnarp (Compt. rend., 115, 604—605).—A solution of chrome alum, 
even after repeated precipitation with alcohol, is always acid. 20 c.c. 
of a saturated solution, when treated with 0°03 gram of ammonia gas, 
1s neutral to methyl-orange. After some time, the liquid deposits violet 
crystals, which have a distinctly acid reaction, whilst the mother liquor 
is also distinctly acid to methyl-orange. There is partial dissociation 
of the salt, and the condition of equilibrium is such that the liquid is 
acid. Chromium sulphate behaves in a similar manner, but ordinary 
alum and aluminium sulphate show no such behaviour, their solu- 
ions remaining neutral to methyl-orange for eight days. er 


Atomic Weight of Palladium. By H. F. Keier and E. F. Surra 


(Amer. Chem. J., 44, 423—434)—The metal was electrolytically 
VOL. LXIV. ii, 7 
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precipitated from an aqueous ammoniacal solution of pure palladio. 
diammonium chloride (compare Abstr., 1890, 831), and a full account 
is given of the special precautions taken in preparing this salt, 
which was made from commercial palladium containing copper, 

latinum, iridium, gold, and iron. Two series of experiments wer 
made, the first consisting of three estimations, giving 106-920, with 
an extreme difference of 0°013, the second consisting of six estima. 
tions, giving 106°911, with an extreme difference of 0-070. The 
value deduced from the two series was 106°914 (H = 1, N = 14-0), 
Cl = 35°37). Keiser’s value, 10635 (Abstr., 1890, 17), obtained by 
reducing palladiodiammonium chloride in hydrogen, is deemed to be 
erroneous, partly owing to the impurity of the sait, and partly to 
the volatilisation of the metal and mechanical loss of the salt on 
heating. A number of experiments are quoted in confirmation of 
this view. By converting the palladammonium chloride into palladium 
sulphide by heating it in hydrogen sulphide, a value 107-07 was 
obtained, which the authors regard as contirming their other results. 

Jn. W. 


Note.—Bailey and Lamb (Trans., 1892, 745) obtained 105-459 as 
the mean result of determinations by several methods. 


Compound of Gold and Tin. By A. P. Laurin (Phil. Mag. [5], 
33, 94—99).—Matthiessen, from a study of the electric con. 
ductivity of alloys of gold and tin, concluded that there must exist 
three compounds of these metals with each other, for the conductivity 
curve showed three very sudden breaks, being shaped like a W. To 
these compounds he gave the formule Au,Sn, AuSn, and Au,Sn, 
respectively. 

The author prepared a series of alloys of gold and tin, and investi- 
gated the electromotive force developed in a voltaic cell constituted 
as follows. In the inner cell a solution of gold chloride was con- 
tained, into which dipped a plate of pure gold. In the outer 
cell was a solution of stannic chloride, and into this a rod of the 
alloy was immersed. The results he obtained are exhibited in the 


following table :— 


Percentage of tin in alloy. E.M.F. in volts. 

0°667 

10°07 0923 

23°1 0-932 

26°0 0°923 

28°5 0941 

34°9 0°932 

359 0°950 

40°0 1215 

50°0 1-279 

100°0 1-425 

The values between 10 and 36 per cent. are constant., and evidently 


due to some definite compound of gold and tin, which determines 
the E.M.F, After 36 per cent. has been reached, the E.M.F. suddenly 
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rises ; this would point to excess of tin being then present. The com- 
und AuSn contains 37 per cent. of tin. No indication of 
Matthiessen’s other compounds was obtained. J. W. 


Mineralogical Chemistry. 


Josephinite, a New Nickel-Iron. By W. H. Metvitts (Amer. 
J. Sci. [3], 43, 509—515).—Magnetic pebbles have been discovered in 
large quantities in the gravel of a stream in Josephine and Jackson 
counties, in Oregon, in the vicinity of the district in which the well- 
known nickel silicate has been found. The pebbles are irregular in 
shape, and their smooth surfaces are coloured greenish-black, inter- 
rupted by bright areas of the greyish-white alloy of nickel and iron. 
This metallic portion is of special interest, in that it was found on 
analysis to consist of 23°22 per cent. of iron and 60°45 per cent. of 
nickel. This composition corresponds with the formula Fe,Ni;. 
Evidence brought forward by the author points to the terrestrial 
origin of the pebbles described. For the new nickel-iron, the name 
of josephinite is proposed, in honour of the county in which it has 
been discovered. B. H. B. 


Polybasite and Tennantite from Aspen, Colorado. By S. 
L. Pexvieo and 8, H. Pearce (Amer. J. Sci. [3], 44, 15B—18).—At the 
Mollie Gibson mine, one of the most productive mines in Colorado, 
the most abundant silver mineral is polybasite, which occurs massive 
with greyish-black colour and irregular fracture. This massive poly- 
basite is not a pure mineral, as at first sight it appears to be. Some 
of the polybasite crystals are surrounded by a layer of siderite, then 
by a narrow zone of metallic mineral, and then again by siderite. 
As this seemed to be the nearest approach to the pure crystallised 
silver mineral, an analysis of it was made, with the following 
results :— 


8. As. Sb. Ag. Cu. Zn. Pb. FeCO;. MnCO,;. Total. 
17-42 610 0°26 49°51.12:92 2°45 10°58 046 013 99°83 


These results do not agree with those obtained on analysing the 
massive mineral, but after deducting 12°81 per cent. of impurities in 
the analysis quoted, and 28°18 per cent. in the second analysis, both 
give ratios almost exactly those required by the formula 9Ag,S As,S;. 

Along with the polybasite, patches of steel grey tennantite are met 
with. On analysis, this mineral yielded results corresponding with 
the formula 4Cu,S,As,S;. The sp. gr. of the mineral is 4°56. 

B. H. B. 

Plattnerite from Idaho. By W. S. Yeares and E. F. Ayres 
(Amer. J. Sci. [3], 43, 407—412).—Plattnerite was regarded as a 
doubtful species until, in 1886, E. Kinch (Abstr., 1887, 451) described 
4 well-authenticated specimen from Leadhills, Scotland. Since then 
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analyses of plattnerite, from Idaho, have been published by H. A, 
Wheeler (Abstr., 1890, 339), and by J. D. Hawkins (Abstr., 1890, 
340). In the meantime, a considerable quantity of this material has 
been secured from a tunnel near Mullan, in Idaho. The plattnerite 
occurs in botryoidal nodules embedded in a mixed ochre of limonite 
and plattnerite. Its hardness is 5°5, and its sp. gr. 8°56. Analysis 
yielded : 
Pb. Ag. Cu. Fe, Al. oO. Insoluble. Total. 
83°20 trace O14 1:20 12°93 0-82 98°29 


Impurities being neglected, the mineral thus contains 86°55 per 
cent. of lead and 13°45 per cent. of oxygen. A crystallographical 
description of the mineral is given by E. F. Ayres. The crystals are 
tetragonal, and isomorphous with rutile (TiO,), cassiterite (SnO,), 
and polianite (MnO,), minerals which have a similar composition. 


B. H. B. 


Penfieldite, a New Mineral Species. By F. A. Genrn (Amer. 
J. Sci. [3], 44, 260—261).-—-With minerals formed by the action of 
sea-water on ancient slags at Laurion, Greece, the author found a very 
few hexagonal crystals of a new mineral, for which he proposes the 
name of penfieldite in honour of S. L. Penfield. The crystals are 
white, and contain 18°55 per cent. of chlorine and 78°25 per cent. of 
lead. The formula is therefore PbO,2PbCl.. B. H. B. 


The Clinton Iron Ore. By C. H. Suyru, Jun. (Amer. J. Sei. [3], 
43, 487—496).—The author proposes to place the Clinton hematites 
in the category of original chemical deposits of date coeval with the 
enclosing strata. This result he bases on a careful study of this ore 
at the typical locality, Clinton, New York, his conclusion being that 
the odlitic ores at Clinton are not of secondary origin, but were de- 
posited as hydrated ferric oxide in intimate connection with contem- 
porary deposition of amorphous and chalcedonic silica. Hitherto 
the theory of pseadomorphous replacement of limestone has been 


generally accepted to explain the formation of the Clinton ore. 
B. H. B. 


Fluorine in Fossil Wocd. By T. L. Pareson (Compt. rend., 115, 
473—474).—Thirty years ago the author found, in the Isle of Wight, 
a specimen of fossil wood that contained 32°45 per cent. of phosphoric 
acid and 3°9 per cent. of fluorine. The wood was found in cretaceous 
grit, and seemed to have been fossilised by calcium phosphate and 
calcium fluoride. It had a brown colour and woody structure, and 
was sectile ; sp. gr. = 2°17. C. H. B. 


Herderite from Hebron, Maine. By H. L. Wetts and S. L. 
PeEnriEtD (Amer. J. Sci. [3], 44, 114—116).—The authors describe a 
new and interesting variety of herderite, ulmost free from fluorine. 
It consisted of a few yellowish-white crystals on albite, in form 
closely resembling those of childrenite.. On analysis, it yielded the 
following results :— 
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P,0;. Pel. Cad, H,0. F, Insoluble, 
40°81 15°32 32°54 5°83 0°40 5°27 


The result confirms the idea advanced by Penfield and Harper, that 
floorine and hydroxyl are mutually replaceable in herderite, and the 
‘formula deduced by them for the mineral is confirmed. 

B. H. B. 


Formation of Phosphate Nodules. By C. L. Reese (Amer. J. 
Sci. [3], 43, 402—406).—lt having been suggested that the South 
Carolina phosphates may have been formed by the action of swamp 
waters lying on beds of marl, the author has made a series of experi- 
ments to test the accuracy of this view. From his experiments, it 
certainly seems probable that both carbonic acid and the humus sub- 
stances in fresh-water swamps play an important part in the accu- 
_ mulation and concentration of calcium phosphate. The mars, in the 
first place, contain a small percentage of phosphate, which would 
gradually be increased as the carbonate is removed. The changes 
taking place may be represented by the following equations :-— 


2CaCO, + H,Ca(PO,). = Ca;(PO,). + 2H.0 + 2CO.,. 
2CaCO, + 2CO, + 2H.0 = 2H,Ca(CO;).. 


The humus substances also give off carbonic anhydride on decompo- 
sition, and there is thus a further cause for concentration from this 
source. B. H. B. 


New Occurrence of Ptilolite. By W. Cross and L. G. Eakins 
(Amer. J. Sci. [3], 44, 96—101).—In 1886, the authors described 
(Abstr., 1866, 990) the first occurrence of a new hydrous aluminium, 
calciam, and alkali silicate, to which they gave the name of ptilolite. 
They now describe a new occurrence of this mineral near Silver Cliff, 
Custer Co., Colorado. 

On analysis, this mineral yielded 


Si0,. Al,03. CaO, K,0O. Na,O. H,0. Total. 
67°83 1144. 330 064 263 13°44 99°28 


The empirical formula derived from this analysis is R'Al,Si~On + 
63H,0, which is the same as that of mordenite, but, as Pirsson has 
already pointed out (Abstr., 1891, 276), the two minerals are physi- 
cally unlike. B. H. B. 


Constitution of Ptilolite and Mordenite. By F. W. Cire 
(Amer. J. Sci. [3], 44, 101—102).—The data given by Cross and Eakins 
(see preceding abstract) lead to simple formule for the minerals 
under discussion. When it is recognised that part of the water in 
each mineral may be basic, the apparent anomalies disappear, and the 
compounds reduce at once to similar salts of the acid H,Si,0;, an 
acid well known in the species petalite and milarite. Both ptilolite 
and mordenite become represented by the general formala 
Al,(Si,O;);R', + »H,O ; the only serious uncertainties being in respect 
to the hydration. B. H. B. 
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Constitution of certain Micas and Chlorites. By F. W. 
Crarke and E. A. Scunewer (Amer. J. Sci. [3], 43, 378—386)— 
The authors have received from the Curator of Minerals in the Imperial 
School of Mines in St. Petersburg, some highly important material 
bearing on their researches (Abstr., 1891,529). These five specimens, 
on which the present paper is founded, are as follows :—(1) Walue. 
wite, from the Ural; (2) clinochlore from the same locality, the 
Nikolai-Maximilian mine; (3) leuchtenbergite from Slatoust, Ural; 
(4) diallage serpentine from Syssert, Ural; and (5) white mica from 
Miask, Ural. From the analyses given of these minerals, the authors 
deduce the following empirical formule :— 


Waluewite . AlgsMgieHs0(SiO4):sOi7s. 
AlysMge7Hiss(SiO,)5201:3. 
Leuchtenbergite AloMgigHiss( SiO) 50O121- 
Serpentine Al,Mgio2His5( SiO,) 1 Oss. 
AlisKysHy¢(Si0,)4O2F s. 


The last of these minerals is evidently an ordinary muscovite. The 
others were examined in great detail by the authors. The clinochlore 
and Jeuchtenbergite are typical members of Tschermak’s orthochlor- 
ite series (this vol., ii, 19) ; which, according to him, are mixtures of 
two end compounds, serpentine and amesite. How amesite behaves 


on ignition is not known; but serpentine splits up into olivine and 


enstatite. According to Tschermak’s theory, a clinochlore of the 
composition SpAt should yield, on ignition,! 18 per cent. of ensta- 
tite. Since no enstatite is actually formed, it is plain that the clino- 
chlore and leuchtenbergite examined contain no serpentine molecules, 
and hence Tschermak’s theory falls to the ground. The formation of 
spinel from the waluewite and the chlorites seems to follow a single 
quantitative law. If the spinel is deducted from the composition of 
each mineral, the soluble portion may be expressed as a mixture of 
olivine and magnesian garnet. That these minerals are actually 
formed is not proved ; but it seems highly probable that the chlorites 
studied do split up, yielding water, spinel, garnet, and olivine as the 
final products of decomposition. B. H. B. 


Quartz Boulder in Ohio Coal. By E. Orton (Amer. J. Sei. (3), 
44, 62—63).—It is well known that boulders are occasionally met 
with in coal seams. In the United States, Ohio has furnished the 
largest number of cases. These have all been derived from a single 
coal seam, the Middle Kittanning seam. The author now describes 4 
boulder recently discovered in the Sharon seam, the lowest of the 
series. It is noteworthy in that it is not a metamorphic sandstone or 
quartzite like those previously found, but is an excellent example of 
vein quartz, and it has not been worn by water or glacial action, but 
is as angular as if freshly broken from the parent mass. 

B. H. B. 


Augite and Plagioclase in a Minnesota Gabbro. By W. &. 
Baytey (Amer. J. Sct. [3], 43, 515—520).—The author describes.+ 
fibrous growth around olivine, which resembles very strongly the 


MINERALOGICAL CHEMISTRY. 79 


reaction rims that have been described as existing between olivine 
and plagioclase. A careful study of the phenomenon, however, dis- 
closed the fact that the growth is not due to reactionary processes 
between the rock’s constituents, but is simply an original inter- 
growth of two of them, it being, in fact, a granophyric aggregate of 
plagioclase and augite. The major portion of the latter mineral in 
the rock separated before the felspar, and fastened upon the surfaces 
of the already formed olivine and magnetite. In many cases, how- 
ever, before the crystallisation of the augite had ceased, the felspar 
began to form, and the two minerals crystallised together. 
B. H. B. 


Mica-peridotite from Kentucky. By J.S. Dinter (Amer. J. Sci. 
[3], 44, 286—289).—The author describes an eruptive rock from the 
Flanary Dyke, Crittenden Co., Kentucky. It is composed essentially 
of biotite, serpentine, and perofskite, with a smaller proportion of 
apatite, muscovite, magnetite, chlorite, calcite, and other secondary 
products. An analysis of the rock is given by the anthor, the results 
showing that, although belonging to the peridotites, this rock cannot 
be included in any of Rosenbusch’s six types. Hitherto no 
peridotic rock has been recognised in which biotite is an original 
essential constituent, and the author, therefore, suggests for the 
Flanary Dyke rock the name of mica-peridotite. B. 


Meteoric Iron from Hassi Iekna, Algeria. By S. Meunier 
(Compt. rend., 115, 531—533).—This meteorite, the fall of which was 
observed by some Arabs, is a mass of iron weighting 1250 grams. Its 
contours are rounded, and it is covered with a black crust of a 
uniform thickness of 0'5 mm. The interior is very coherent, and has 
in some parts a fibrous structure; a polished surface shows well- 
marked Widmannstattiani figures when treated with hydrochloric 
acid. The mass consists essentially of a mixture of kamacite, Fe,,Ni, 
and plessite, Fe,.Ni, but contains lamellw# of schreibersite, and some 
pyrrhotine or troilite; its sp. gr. is 7°67 at 14°, and its composition 
is Fe, $1°32; Ni, 5°88; Co, 0°81; Cu, traces; S, traces; insoluble 
residue, 1°04 = 99°05. 

The Hassi Iekna meteorite belongs to the rare lithological type 
described by the author, in 1870, under the name of schwetzite. 

C. H. B. 


New Meteorite from Kentucky.. By H. L. Preston (Amer. J. 
Sei. [3], 44, 163—164).—In August, 1889, a meteorite was found in 
Kenton Co., Kentucky, interlocked in the roots of an ash tree 
14 inches in diameter, at a depth of 33 feet below the surface. It 
is a meteorite of the siderite variety, measuring 21 by 14 by 8 inches 
in its greatest diameters, and weighing 3593 lbs. lt has numerous 
shallow pittings, and is entirely free from crust. On analysis, it 
gave the following results :— 


Fe. Ni. Co. Cu. C 8. P. Total. 


9159 765 O84 trace 0-12 trace trace 100°20 
B. H. B. 
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Meteorite from Central Pennsylvania. By W. G. Owns 
(Amer. J. Sci. [3], 43, 423—424).—This meteorite was found on 
September 25, 1891, upon the east side of Bald Eagle Mountain, 
Williamsport, Pennsylvania. It weighs 7 lbs. 1 oz., and resembles 
in general outline a human foot. It is pitted deeply, and is covered 
with a reddish-brown rust. Its sp. gr. is 7°06. When polished, and 
etched with dilute acid, the Widmannstitten lines appeared very 
distinctly, Analysis gave the following results :— 


Fe. Ni. Co. P. 8. Si. Total. 
91°36 7°56 0-70 0:09 0°06 trace 99°77 


The meteorite could not have been of recent fall, as it was found 
covered with several feet of stones, and, as far as can be learned, it is 
the only specimen of the fall which has been found. B. H. B. 


Meteorite from Indian Valley Township, Virginia. By G. 
F. Kunz and E. Weinscnenk (Amer. J. Sci. [3], 43, 424—425).—In 
the spring of 1891, a mass of meteoric iron was turned up by a plough 
in Indian Valley township, Floyd Co., Virginia. It weighs 31 Ibs., and 
measures 11 by 8 by 5 inches. The surface is much corroded, and 
covered with a limonite crust. Analysis gave the following results :— 


Fe. Ni. Co. Cu. p. Ss. Si. Total. 
93°59 5°56 053 trace 0°27 OO1 trace 99°96 


The structure of this meteorite is very interesting, as it lies between 
the so-called breccia and hexahedral irons. Some parts of the mass 
exhibit a granular structure, identical with that of the Chattooga 
meteoritic iron. It is a question whether the granular structure is 
the original structure out of which hexahedral particles were formed 
through recrystallisation, or whether it is due to the fact that this 


iron, not being rich in nickel, has a lack of crystallising power. 
B. H. B. 


Meteorite from the Sierra de la Ternera, Chili. By G. F. 
Kunz and E. Wernscuenk (Amer. J. Sci. [3], 43, 425-496) — “This 
meteorite was found in the Sierra de la Ternera, Provines of Atacama, 
Chili. Although small, weighing but 650 grams, it is undoubtedly 
the entire meteorite, as the unbroken original crust shows. Analysis 
gave the following results :— 


Fe. Ni. Co. ) 3 Total. 
83°02 16°22 1°63 0°00 100°87 


This analysis places the iron near the Cape Iron group; but as 
the physical properties of this group of irons have been so little 
studied, it is impossible to say whether the structure coincides or not. 
The complete absence of phosphorus indicates that this meteorite i8 
an exception to the rule, in not containing the characteristic phosphor- 
nickel iron. B. H. B.. 
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Zinc-bearing Spring Waters from Missouri. By W. F. Hitur- 
pranp (Amer. J. Sci. [3], 43, 418—422).—Zine salts have been ob- 
served in inconsiderable quantities in certain springs in the south of 
France and New Zealand ; but the spring waters described by the author 
are, it is thought, unique, in that their chief saline constituent is zinc 
sulphate. On the road from Joplin to Seneca, in Newton Co., 
Missouri, there is a series of springs varying in size, and discharging 
from 4 gallon to 3 gallons of water per minute. On analysis, the 
water from two of these springs was found to yield. respectively, 
297°7 and 327:0 parts of zinc sulphate in 1,000,000. The source of 
the metallic salt constituents of these waters is, of course, to be sought 
in one of the deposits of zinc-blende so numerous in Missouri, although 
there is no known indication of zinc ores within a quarter of a mile of 
the springs. B. H. B. 


Physiological Chemistry. 


Respiration in Fishes. By C. Duncan and F. Hoppsr-Sryier 
(Zeit. physiol. Chem.,17, 165—181; see this vol., ii, 63).—The respiratory 
changes in fishes and other water-breathing animals was investigated 
in perch, trout, cray-fish, &c., by means of an apparatus modified from 
the ordinary forms of respiratory apparatus to suit the exigencies of 
the case. The apparatus is figured and fully described. In all cases, a 
control experiment with a mammal (rabbit) was carried on simul- 
taneously. . 

The results, fully given in tabular form, come into three categories ; 
in the first, there were from 3 to 4 c.c. oxygen per litre of water. A 
corresponding atmosphere, containing 8 to 11 per cent. of oxygen, 
was uxed for the rabbit; and both fish and rabbit got on well. 

In the second group, the oxygen was reduced to 0’8—1°7 c.c. per 
litre, and the percentage for the rabbit to 2—4'5 per cent., in the air 
it was breathing. The rabbit and the fish both get dyspnoea, and, if 
left there-long, die. ; 

In the third set of experiments (0°7—0 c.c. oxygen for the fish), 
they soon turn over on their sides and die. W. Dz. H. 


Dextrose in Blood. By M. Pickarpr (Zeit. physiol. Chem., 17, 
217—219).—The blood is best freed from proteids and pigment by 
zinc acetate (Abeles, Abstr., 1891, 1399). It then is found to contain 
a substance which is fermentable with yeast, is dextrorotatory, and 
reduces Fehling’s solution. The proof that this substance is dextrose 
18 afforded by the phenylhydrazine test. W. D. H. 


Fluorine in Bones and Teeth. By. S. Gaperen (Zeit. anal. Chem., 
31, 522—525).—The estimations made by Carnot (Abstr., 1892, 911) 
have given the following percentages of calcium fluoride in bones :— 
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Shaft of human shank bone...... 0 35 per cent. 
Head of ditto 

Leg bone of ox 

Bone of sea-cow 

Leg bone of elephant 

Tooth of ditto 

Tusk of ditto ...........+- eccee 


The author, relying on the etching test, finds, indeed, traces of 
fluorine in the ash of ox teeth, but the indications are quite insignifi- 
cant compared with those obtained from mixtures of bone ash with 
0:2 per cent. of calcium fluoride, whence he concludes that the above, 
and all hitherto published numbers, are far too high. At the same 
time, his complete analyses always show a deficit of about 1 per cent., 
although several methods of analysis have been employed, and, as this 
deficiency cannot all be fluorine, he suggests the possibility of the 
presence of some element not hitherto observed. M. J. S. 


The Relation of the Urinary Carbohydrates to Humous 
Substance. By E. Satxowskt (Zeit. physiel. Chem., 17, 229—273). 
—tThe present article is largely polemical, and the author reaffirms 
his older view (with some new experiments), that the fatty acids 
(especially acetic) which are found in putrid urine originate from the 
carbohydrates of normal urine. These are two in number, dextrose 
and animal gum. 

That the acids originate from humous substances, or that the 
humous substances originate from carbohydrates, is considered very 
doubtful; the humous substances in the urine increase on standing, 
but this appears to be independent of putrefaction. The amount of 
reducing substance is much greater than the humous substances will 
account for. The method adopted for the estimation of the carbo- 
hydrates is Baumann’s method with benzoic chloride; Udranszky’s 
method for estimating humous substances is used. Urine, freed from 
humous substances by long-continued heating with hydrochloric acid 
behaves like normal urine. W. Dz H. 


Alcaptonuria. By H. Emspen (Zeit. physiol. Chem., 17, 182— 
192).—A case of alcaptonuria is recorded, in which the disorder had 
been present, apparently, throughout life, and in which other members 
of the same family suffered similarly. 

Alcapton was described by earlier authors as catechol, or proto- 
catechuic acid, by Kirk as uroleucic acid (trihydroxyphenylpropionic 
acid), and by Baumann and Wolkow (Abstr., 1891, 1128) as homo- 
gentisic acid. This substance probably originates from tyrosine, 
which, uniting with 5 atoms of oxygen, yields the acid in question, 
ammonia, carbonic anhydride, and water. How and when this. 
unusual metabolic act occurs is to be the subject of further experi 
ments, In the present case, homogentisic acid was the substance 
which occurred in the urine. W. D. H. 
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Poisoning by Hydrogen Sulphide. By Uscuinsky (Zeit. physiol. 
Chem., 17, 220—228).—The toxic action of hydrogen sulphide has 
been recently investigated by Pohl (Arch. exper. Path. Pharm., 22, 1) 
and Lehmann (Arch. Hygiene, 14, 135). They state that sodium 
sulphide is formed, which causes death by paralysis of the nerve 
centres, especially of the brain. Lehmann states that oedema of the 
lungs is also preduced. This was not, however, found in the present 
research, which was almost entirely directed to ascertaining whether 
the gas acts as a hypnotic, as Schulz states (Miinch. med. Wech.. 1892, 
No. 16). No evidence that it acts as such was found, and, therefore, 
the view that sulphonal produces its effects by giving off hydrogen 
sulphide in the body is untenable. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


A New Bacillus in Rain Water. By A. B. Grirritas (Bull. 
Soc. Chim. [3], 7, 332—334).—The author has discovered in rain 
water, stored in an open barrel during a mild winter, a microbe which 
he names Bacillus pluviatilis. When cultivated on gelatin plates, it 
forms yellow colonies 2—10 mm. indiumeter. It liquefies gelatin, and 
develops rapidly when grown upon a piece of potato, colouring it 
orange, and transforming the starch into glucose. The colouring 
matter is soluble in alcohol, benzene, chloroform, ether, and carbon 
bisulphide, but insoluble in water. The microbe is a true bacillus, 
and is not formed from spores; it has a length of 2—4 mw and a 
breadth of 0°6—0°8 xu, and is stained by aniline colours. It can only 
live in water containing organic matter; the cnltures may be dried, 
but are killed by heating at 100° for 15 minutes. The bacillus does 
not appear to be pathogenic. When cultivated for several days on 
peptonised gelatine, a ptomaine, CyH»N.0;, crystallising in white, 
clinorhombic, nacreous needles or prisms is formed; this compound 
has a slightly bitter taste and a neutral reaction, dissolves in 80 parts 
of water at 17°, and is very soluble in boiling water and in chloroform, 
fairly so in alcohol, but insoluble in ether. Its solutions give a white 
precipitate with sodium phosphomolybdate, a chestnut-coloured pre- 
cipitate with Nessler’s solution, and a yellow precipitate with tannin; 
its crystalline derivatives are the hydrochloride, the platinochloride, 
and the awrochloride. The ptomaine appears to be non-toxic, but 
acts as a powerful diuretic. A. R. L. 


Absorption of Atmospheric Nitrogen by Microbes. By 
Bertuetor (Compt. rend., 115, 569—574) —With a view to throw 
some light on the mechanism by which the absorption and fixation of 
atmospheric nitrogen is effected by microbes, the author has made 
experiments with natural humic acid extracted from soils in which 
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absorption of atmospheric nitrogen was known to take place, and with 
artificial humic acid prepared from sugar. In each case, about 5 grams 
of humic acid was placed in a flask containing about 6 litres of air, 
and was mixed with some distilled water and 2 c.c. of water containing 
lower forms of vegetation which had developed in presence of light in 
a flask of ordinary water. The flasks were then very carefully 
stoppered, and exposed to diffused light for several months. In every 
instance white, microscopic, vegetable growths of many species 
developed, and a certain quantity of carbonic anhydride was formed. 
With natural humic acid, there was an increase in the combined 
nitrogen of 0°0104—0°0156 gram, or from 6 to 9 per cent., of the 
nitrogen originally present in the humic acid. With the artificial 
acid, there was a slight absorption of nitrogen. 

In one experiment with natural humic acid, extending over abont 
nine months, the quantity of nitrogen absorbed was 0°0545 gram, or 
30°3 per cent., of the quantity originally present in the acid. 

C. H. B. 


Absorption of Atmospheric Nitrogen by Plants. By T. 
ScnioesinG, Junr., and E. Laurent (Compt. rend:, 115, 659—661).— 
The experiments in which the direct absorption of atmospheric nitro. 
gen has been established were made with soils comparatively poor in 
nitrogen. The authors have therefore repeated some of these experi- 
ments, using soils rich in nitric nitrogen. Under these conditions, the 
plants develop much more vigorously, but no fixation of atmospheric 


nitrogen was observed in the case of oats, colza, grasses, or potatoes, | 


C. H. B. 


Carbohydrates of the Coffee Berry. By E. E. Ewet (Amer. 
Chem. J., 14, 473—476).—The portion of coffee insoluble in water 
contains, according to a communication made by Maxwell to the 
author, a substance which yields galactose under acid hydrolysis, and, 
according to Reiss (Abstr., 1889, 687), a substance which yields 
mannose under that treatment. The soluble portion contains cane 
sugar, to demonstrate the presence of which, the ground coffee, 
deprived of its fat by treatment with ether, is extracted with 70 per 
cent. alcohol. The extract is treated with lead acetate, the excess of 
lead removed by hydrogen sulphide, and the sugar precipitated as 
saccharate by the addition of strontium hydroxide to the boiling 
solution. The saccharate is then suspended in water, the base pre- 
cipitated by carbonic anhydride, the water replaced by alcohol, and 
the sugar finally crystallised from the latter solvent. The process 
may be simplified with advantage by omitting the precipitation with 
strontium hydroxide. The percentage of saccharose, as estimated from 
the reducing power of the extract after treatment with lead acetate, 
removal of the excess of lead, and inversion, was 6°29. 

The insoluble portion of coffee yields furfuraldehyde when distilled 
with dilute hydrochloric acid (sp. gr. 1°06), and therefore contains 
carbohydrates of the pentose group. An average of 0°22 gram, o 
4°4 per cent., of the aldehyde, corresponding with 9 per cent. of 
pentose, was obtained from 5 grams of untreated coffee. 

When coffee is extracted with 5 per cent. aqueous sodium hydroxide, 
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and the extract treated with alcohol (as in the separation of xylan 
from wood), a gum is precipitated, which, after washing in succession 
with alcoholic hydrogen chloride, alcohol, and ether, and drying over 
sulphuric acid, forms a greyish, translucent, hard, brittle, friable 
mass. On hydrolysis, this yields a reducing substance, equivalent to 
742 per cent. of dextrose; furfuraldehyde (13 per cent.), on distilla- 
tion with dilute hydrochloric acid; mucic acid (18°7 per cent.), on 
oxidation with nitric acid; and but a slight ash (0°84 per cent.) on 
incineration. It is thus probably a compound, the molecule of which 
contains one pentose and one galactose group (compare Lintner and 
Dill, Zeit. angw. Chem., 1891, 538; Lippmann, Abstr., 1891, 284). 
The acid extract of coffee also yields furfuraldehyde and mucic acid. 
Jn. W. 


Relations between Fat-decomposing and Glucoside-decom- 
posing Ferments. By W. Sicmunp (Monatsh., 13, 567—577).— 
The author has extended his previous work (Abstr., 1890, 1455), and 
has examined the action both of glucoside-decomposing ferments and 
of oleaginous seeds, or the ferments contained in them, on glucosides. 
Emulsion and myrosin were chosen as representatives of the first 
class, and were found to have the power of hydrolysing olive oil to 
some extent. In the second series of experiments, amygdalin and 
salicin were mixed with either the triturated seeds of hemp, poppy, and 
rape, or emulsions prepared from them. That the glucosides had 
undergone hydrolysis ander the influence of the ferments, was shown 
by the formation of hydrocyanic acid, benzaldehyde, and glucose from 


the amygdalin, and of saligenin and glucose from the salicin. This 
hydrolysis could not be induced by proteid substances. 

The author has further commenced an investigation of the hydro- 
lysing power of the pancreas, and the results at present obtained 
appear to indicate that pancreatic juice is able tu bring about the 
hydrolysis of the glucosides. G. T. M. 


An Acid from Beet Leaves. By E. O. v. Lippmann (Ber., 25, 
3220).—The author has identified as hydrocaffeic acid the acid which 
he formerly found (Abstr., 1888, 262) to be present in traces in the 
autumn in the leaves of the beet. Se eb 


Nitrogenous Constituents of the Seedlings of Vicia sativa. 
By E. Scuurze (Zeit. physiol. Chem., 17, 193—216).—The following 
nitrogenous bases were found :—Asparagine, glutamine, leucine, 
amidovaleric acid, phenylalanine, traces of tyrosine, besides 
guanidine, choline, and betaine. The first six probably originate 
from proteids; asparagine is the most abundant. Further experi- 
ments as to the origin of guanidine are necessary. Choline comes 
from lecithin, and betaine is present in the ungerminated seeds. 
Vicine is present in the ungerminated seeds also, but it disappears as 
germination proceeds. W. Dz. iH. 
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Estimation of Hydrogen and Barium Peroxides. By A. Bav. 
MANN (Zeit. angw. Chem., 1892, 116—117).—From 2 to 5 c.c. of the 
solution of hydrogen peroxide is mixed in the author’s apparatus with 
10 c.c. of a saturated solution of potassium ferricyanide and afterwards 
with 5 c.c. of aqueous potash or soda. lc.c. of liberated oxygen 
equals 151862 milligrams of H,0,. Barium peroxide is estimated as 
follows :—About 0°5 gram of the substance is introduced into the outer 
chamber of the generating vessel and dissolved in a small quantity of 
dilute hydrochloric acid (1 : 10), and then from 2 to 3 grams of potas- 
sium ferricyanide is added. The inner glass cylinder is next filled 
with 10 c.c. of strong aqueous soda (1 : 2), and after cooling for some 
time, the liquids are mixed and the volume of oxygen is read off. 
1 c.c. of this gas equals 7°5564 milligrams of BaO,. L. pe K. 


Estimation of Hydrochloric acid in the Contents of the 
Stomach. By A. Kosster (Zeit. physiol. Chem., 17, 91—116).— 
An examination of the various methods adopted for estimating 
hydrochloric acid in the stomach contents led to the following 
results :— 

Hoffmann’s method (Centr. Klin. Med., 1889, No. 46) consists in 
estimating polarimetrically the amount of inversion produced in a 
solution of cane sugar; this is proportional to the amount of hydro- 
chloric acid and the strength of the sugar solution, the temperature and 
duration of the experiment being constant. Later ( Verhand. internat. 
Med. Congress, Berlin, ii, Abth. 5, 201), instead of the inversion of 
cane sugar, he adopted the hydrolysis of methyl acetate into methyl 
alcohol and acetic acid, the latter being estimated by titration. Both 
methods give very exact results when applied to the stomach contents; 
it does not, however, indicate how much of the hydrochloric acid is 
united to proteid. 

Winter’s method (Bull. Méd., 1889, No. 95; 1890, Nos. 8 and 54) 
consists in taking three quantities of the stomach contents ; the first 
is treated with excess of soda, evaporated to dryness, ignited, and the 
amount of chlorine estimated by titration with silver nitrate; the 
second specimen is evaporated to dryness and kept at 100° for an 
hour, after which it is treated like the first. The difference gives the 
amount of free hydrochloric acid. The third portion is ignited im- 
mediately and then the chlorine estimated. The difference between 
estimations 2 and 3 gives the quantity of hydrochloric acid united to 
organic substances and to ammonia. The values obtained for the 
free acid and that united to organic substances are too high ; the source 


of error is that in evaporating, and incinerating, hydrochloric acid is 
formed from acid phosphates and chlorides of the alkaline earths. 
Braun’s method also yields too high results, as in his titration he 
reckons as hydrochloric acid the acidity of acid phosphates. 
Leo’s method (Centr. Med. Wiss., 1889, No. 26) consists in neutral- 
ising free acid with calcium carbonate ; he states that the acid phos-. 
phates present are not decomposed. The loss of acidity gives the 
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measure of free acid present. Wagner (Pfliiger’s Archiv, 50, 371) and 
others have criticised this method. It, however, gives fairly accurate 
results if organic acids are first removed by extraction with ether. 
Sjéqvist’s method (Abstr., 1889, 302) is, in the presence of phos- 
phates, attended with loss of hydrochloric acid. W. D. H. 


Gas-volumetric Estimation of Iodine and Acids. By A. Bav- 
wann (Zeit. angw. Chem., 1892, 70—72).—The author, who is still 
engaged on the subject, has, some time ago, communicated an easy 
and accurate process for the gas-volumetric estimation of iodine and 
also of acids (Abstr., 1892, 103, 538). Attention is now called to the 
fact that the success of the operation depends on the celerity with 
which the liberated iodine is mixed with the alkaline solution of 
hydrogen peroxide. The latter substance should not be used in large 
excess and should be rendered alkaline with solution of potassium 
hydroxide (1 : 1) immediately before use, and must be — - 

. DE K, 

Estimation of Nitric acid by its Specific Gravity. By G. Lunes 
and L. MarcHLEwski (Zeit. angw. Chem., 1892, 10—12, 330—331).— 
See this vol., ii, 66. 


Estimation of Nitrogen in Sodium Nitrate. By Atserti and 
Hempe (Zeit. angw. Chem., 1892, 101—104).—As commercial sodium 
nitrate often contains a considerable percentage of potassium nitrate, 
the author would like to abolish the present conventional process of 
estimating the moisture and the impurities and taking the nitrate by 


difference or refraction. 

The direct estimation of the nitrogen in Chili saltpetre is most con- 
veniently effected according to the process communicated by Ulsch 
(Abstr., 1892, 1518), or by Lunge’s nitrometer. L. pE K. 


Estimation of Nitrites. By J. Grossmann (Chem. Zeit., 16, 
818—-819).—The author proposes the following simple process, which 
is based on the fact that if dilute sulphuric acid is added to a boiling 
solution of a nitrite, the reaction takes place according to the equation 
3NaNO, + H.SO,= Na,SO, + NaNO, + 2NO + H,O, and that, con- 
sequently, only two-thirds of the base is neutralised by the standard 
acid. To get correct results, the acid must not be standardised, as 
usual, with sodium carbonate, but with a pure nitrite. 3 grams of pure 
sodium nitrite is dissolved in a flask in 200 c.c. of hot water, and 
after adding 40 c.c. of normal sulphuric acid boiled, until all nitric 
oxide has been expelled, the excess of acid is then titrated with 
normal soda. The acid may now be used for the assay of any com- 
mercial nitrite, but as these generally contain some free alkali, this 
must be estimated in the cold and subsequently allowed for. 

lL. pg K. 

Estimation of Nitrogen in Nitrates and Nitro-compounds 
by Kjeldahl’s Method. By L. Cuenet (Bull. Soc. Chim. [3], 7, 
321—327).—The author finds that Jodlbaur’s modification of 
Kjeldahl’s method for the determination of nitrogen (Abstr., 1886, 
834) gives values agreeing closely with the theoretical with certain 
organic nitrates, methylamine nitrate, nitroglycerol, and several 
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nitro-derivatives of benzene; whilst, in the case of the nitro. 
naphthalenes, values corresponding only with 90 per cent. of the total 
nitrogen are obtained. The latter, however, gives good results, if 
the reduction is effected with phosphorus iodide instead of zine 
dust. This is conveniently prepared by adding iodine (12 grams) 
to a solution of phosphorus (2 grams) in carbon bisulphide (15—20 
c.c.), and evaporating to dryness on the water-bath. About 0-05 
gram of the phosphorus iodide and 8 grams of water are added toa 
weighed quantity (0°5 gram) of the nitronaphthalene; concentrated 
sulphuric acid (25 c.c.) and mercury (0°7 gram) are introduced into 
the solution, and the remainder of the operation carried on as usual. 
A. R. L. 

Kjeldahl’s Method of Estimating Nitrogen. By C. Arnou 
and K. Wepemeyver (Zeit. ancl. (hem., 31, 525—533).—Various sug- 
gestious have been made for expediting the oxidation of organic sub. 
stances during the heating with sulphuric acid. The simultaneous 
adoption of Gunning’s proposal to add potassium sulphate (Abstr, 
188Y, 796) and that of Arnold to use both mercuric oxide and copper 
sulphate (Abstr., 1887, 78) not only shortens materially the time 
required, but renders the method applicable to many substances, such 
as the azo-compounds, those containing the pyridine group, d&c., 
which, with other modifications of the process, fail to yield all 
their nitrogen as ammonia. The proportions recommended are:— 
0°5 gram of substance, 30—5() grams of sulphuric acid, 15—30 grams 
of potassium sulphate, 1 gram of mercuric oxide, and 1 gram of cupric 
sulphate. To moderate the frothing which results from the presence 
of potassium sulphate, only half the proposed quantity is added at 
first, and the remainder after 1O—15 minutes boiling. No potassium 
sulphate is needed if 2—3 grams of zine powder is added instead of 
the usual fragments of zinc. 

To render the method applicable to both organic and inorganic 
nitrates, benzoic or salicylic acid should be dissolved in the sulphuric 
acid (3 grams in 40 c.c.) before this is poured upen the substance. 
After mixing well, the acid is heated to boiling, the mercuric oxide 
and cupric sulphate are introduced, and, after 1J—15 minutes longer 
boiling, the potassium sulphate. M. J. S$. 


Estimation of Phosphoric Acid in Basic Slag. By A. F. 
Jottes (Zeit. anal. Chem , 31, 516—519).—For dissolving basic slag 
for analysis, two methods have principally been in use, that namely 
with sulphuric acid and that with hydrochloric acid. It is now, 
however, established that the calcium sulphate obtained when sulph- 
uric acid is used encloses and protects particles of calcium phos 
phate. The method of H. and E. Albert consists in boiling the slag 
with hydrochloric acid until the liquid is reduced to a few cubic 
centimetres of a thick jelly of silicic acid, at which stage they state 
that the addition of water will leave all the silica undissolved. This 
statement the author cannot confirm. He recommends the following 
modification :—5 grams of the powdered slag is moistened with water 
in a basin, boiled with 40 c.c. of 30 per cent. hydrochloric acid, 
evaporated completely to dryness, heated in an air-bath at 120, 
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moistened with hydrochloric acid, dissolved in water, filtered, and 
made up to 500 c.c. Of this, 50 c.c. is mixed with 15 c.c. of Joulie’s 
citrate solution (400 grams of citric acid made up to a litre with 
ammonia of sp. gr. 0°9), and precipitated as usual with magnesia 
mixture. The results obtained agree closely with those given by the 
molybdate method. Albert’s suggestion to dissolve the washed 
ammonio-magnesium precipitate and titrate with uranium solution 
leads to higher numbers, in consequence, seemingly, of the slow deve- 
lopment of the end indication with ferrocyanide. M. J. S. 


Estimation of Phosphorus by neutralising the “ Yellow 
Precipitate” with Alkali. By C. E. Mansy (Chem. Centr., 1892, 
ii, 267; from J. anal. Chem., 6, 82—85, 2).—In the analysis of steel 
and iron, the precipitate obtained with ammonium molybdate is dis- 
solved in 15 per cent. ammonia and a little hot water, excess of 
ammonia is driven off by evaporation, 2 c.c. of nitric acid (sp. gr. 1°2) 
is added, the solution evaporated to dryness, and the residue ignited 
until all the ammonium nitrate has volatilised. The estimation is com- 


plete in 40 minutes. C. F. B. 


Estimation of Sulphur in Slags. By J. Torrey (Chem. Centr., 
1892, ii, 265; from J. anal. Chem., 6, 86).—Very concordant results 
were obtained by Craig’s method, the hydrogen sulphide being 
absorbed in permanganate solution. The sulphur in pyrites may be 
determined by igniting in a stream of oxygen and absorbing the 
sulphurous anhydride formed in permanganate, the residue being 
washed with hot water, and the wash-water added to the per- 
manganate before the sulphuric acid is precipitated. In some cases, 
it is advisable to add a little magnesium chloride to the hydrochloric 
acid in which the slag is to be dissolved. C. F. B. 


Estimation of Sulphur in Coal. By A. Gritryer (Zeit. angw. 
Chem., 1892, 170—171).—The author estimates the total sulphur by 
Eschka’s process, and from this deducts the sulphur contained in the 
‘ash. This is estimated by the following method :—1 gram of ash is 
moistened with bromine water, and, after adding 100 c.c. of hydro- 
chloric acid, the mixture is evaporated on the water-bath until 
reduced to about 10 c.c. The liquid is then filtered, the insoluble 
matter being washed until completely free from sulphates ; the filtrate 
is next concentrated to 100 c.c., and, while hot, precipitated with a 
slight excess of ammonia. The precipitate is washed on a filter with 
boiling water until all sulphate reaction has ceased; the filtrate is 
acidified with hydrochloric acid, and the sulphate estimated as usual. 
The test analyses are satisfactory. L. ve K. 


Volumetric Estimation of Sulphuric Acid in Alkali Sulph- 
ates. By ©. Cuerix (Chem. Zeit., 16, 885).—The author proposes 
the following ingenious process :—Alkali sulphates are scarcely acted 
on by barium carbonate, but they are readily decomposed by barium 
hydroxide with formation of barium sulphate and caustic alkali. 
The unavoidable excess of barium is easily removed by a current of 
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carbonic anhydride, and the filtrate now contains alkali carbonate, 
which may be readily titrated in the usual manner by a standard 
acid and calculated into sulphuric acid. The presence of chlorides 
and nitrates does not in the least interfere. The two test analyses 


are very satisfactory. L. ve K, 


Estimation of Arsenious Anhydride. By A. Baumann (Zeit, 
angw. Chem., 1892, 117).—The process is based on the fact that an 
alkaline solution of potassium ferricyanide is rapidly reduced by 
arsenious acid, and will consequently evolve less oxygen when mixed 
with hydrogen peroxide. The difference in oxygen evolved, before 
and after the addition of the arsenious acid, serves as a measure of 


the latter. 1 c.c. of oxygen corresponds with 4°425 milligrams of 
arsenious oxide. L. pe K. 
Estimation of Antimony and the Use of the Gooch Filter. 
By T. Pau (Zeit. anal. Chem., 31, 537—543).—Antimony is most 
conveniently and accurately weighed in the form of trisulphide, 
but as the precipitate usually contains an excess of sulphur, either 
free or as pentasulphide, it requires to be heated in an atmosphere of 
carbonic anhydride. For this operation the Gooch crucible (see 
Chem. News, 31, 181) presents several advantages. It allows the 
rapid filtration of large volumes of liquid, and the collection of either 
a large or small quantity of precipitate. For expelling the excess of 


sulphur, the author has constructed the apparatus here figured. 


A is a cylindrical air bath with perforated false bottom B. CD 
is a glass tube, supporting the crucible EZ, and supplied with a stream 
of dry carbonic anhydride. F and G are glass covers through which 
the progress of the operation can be watched. Even when noch 
sulphur is present, a temperature of 230°, maintained for an hour, 
suffices for its complete expulsion. M. J. S$. 


Estimation of Antimonious Oxide. By A. Baumann (Zeit. 
anyw. Chem. 1892, 117—118).—Antimonious chloride behaves 
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towards an alkaline solution of potassium ferricyanide like arsenious 
anhydride, and may be estimated in an analogous manner (see pre- 
ceding page). 1 c.c. of oxygen equa!s 64573 milligrams of anti- 
monious oxide. L. pe K. 


Gas-volumetric Alkalimetry. By A. Baumann (Zeit. angw. 
Chem., 1892, 114—-116).—The process is based on the fact that a 
mixture of potassium ferricyanide and hydrogen peroxide does not 
evolve any oxygen unless free alkali is present. Very accurate 
results may be obtained, by using the author’s apparatus, with the 
hydroxides of barium, calcium, potassium, and sodium, provided the 
two last are free from carbonic anhydride.. The process is not suit- 
able for taking the strength of ammonia. 1 c.c. of oxygen at N.T.P. 
= 50134 milligrams of potassium hydroxide, 3°5781 milligrams of 
sodium hydroxide, 60735 milligrams of barium hydroxide, and 
330497 milligrams of calcium hydroxide. The solution of hydrogen 
peroxide should be perfectly free from acidity, and must, if neces- 
sary, be neutralised with calcium carbonate. L. pg K. 


Estimation of Free Alkali in Commercial Hypochlorites. 
By N. G. Buarrner (Chem. Zeit., 16, 885—886).—The author recom- 
mends one of the following three methods :— 

1—25 c.c. of the sample is mixed, in a 250 c.c. flask, with 
50—100 c.c. of water, and then treated with an excess of ammonia, 
which decomposes the hypochlorite. The mixture is first gently 


heated, but is afterwards boiled down to a small bulk, so as to com- 
pletely expel the excess of ammonia. After cooling, water is added 
to the mark, and the total alkalinity is now estimated in an 
aliquot part of the liquid by means of standard hydrochloric acid and 
methyl-orange. Another portion may be treated with solution of 
barium chloride, and the caustic alkali titrated with acid and phenol- 
phthalein. 
_ 2—10 c.c. of the sample is put into a 250 c.c. Erlenmeyer flask, 
and mixed with 150 c.c. of recently boiled, cold, distilled water and a 
few drops of a 1 per cent. alcoholic solution of phenolphthalein. If 
free alkali is present, the liquid will turn reddish, but on slowly 
adding standard acid, the colour will gradually disappear. The 
titration should be repeated, and it is as well to add another drop of 
phenolphthalein, when the reaction is finished, so as to make sure 
there is no more free alkali. The process, however, only gives the 
caustic alkali, whilst the first gives the alkali carbonate .as well. 
3.—Whilst engaged in investigating the action of metallic oxides 
on hypochlorites, the author thonght of utilising the reaction 
between cobalt or nickel sesquioxide and a hypochlorite, by which 
the latter is reduced to chloride. Any free or carbonated alkali, 
may then be titrated with standard acid. To carry out the process, 
25 ¢.c. of the sample is put into a 250 c.c. flask, diluted with water 
and first gently heated, but finally boiled, with a small quantity of pre- 
cipitated cobalt or nickel sesquioxide. . After cooling, water is added 
to the mark, and the alkali is estimated in the usual manner in 
100 c.c. of the filtrate. L. pe K. 
8—2 
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Detection of Strontium in presence of Calcium. By K.P. 
MacExroy and W. D. Bicstow (Chem. Centr., 1892, ii, 424; from 
J. Anal. Chem., 6, 26).—The mixed carbonates of calcium and 
strontium are dissolved in hydrochloric acid, the solution evaporated 
to dryness, and the residue extracted with a mixture of equal volumes 
of acetone and water. To the solution, a solution of potassiom 
chromate in 50 per cent. acetone is added, when anhydrous strontium 
chromate is precipitated. If this is filtered off after 10 minutes, the 
filtrate contains no strontium, and only after several hours does 
calcium chromate crystallise out from it. C. F. B. 


Qualitative Separation of the Barium Group. By A. Grirrym 
(Zeit. angw. Chem., 1892, 73—74).—The author, who has madea 
large number of careful experiments, has found that although barium 
may be readily detected by adding a solution of calcium sulphate, the 
test is not very delicate in presence of calcium and strontium com. 
pounds, especially when large quantities of the former are present. 
But even very minute quantities of barium may be detected in presence 
of calcium and strontium by adding to the acetic solution a solution 
of potassium or ammonium chromate, and he therefore recommends 


this method of separation. L. pe K. 


Schaffner’s Volumetric Zinc Process. By E. Prosr and V. 
HassrewrTer (Zeit. angw. Chem., 1892, 166—170).—This process, 
which is extensively used in France and Belgium, is briefly a 
follows :—2°5 grams of the zinc sulphide is treated with 12 c.c. of 
nitric acid, and then evaporated to dryness with excess of hydro- 
chloric acid. The residue is moistened with 5 c.c. of hydrochloric 
acid, taken up with 50 c.c. of bot water, and treated with 
hydrogen sulphide. The precipitated sulphides are filtered off, and 
washed with a solution of hydrogen sulphide acidified with hydw- 
chloric acid. The filtrate and washings are boiled to expel the hydr- 
gen sulphide, and then again boiled with nitro-hydrochloric acid to 
oxidise any iron; after partial cooling, the liquid is introduced into 
a 500 cc. flask, and mixed with 100 c.c. of ammonia and 10 cc. 
of a saturated solution of ammonium carbonate. In the meantime, 
a standard zinc solution is prepared by dissolving about 1°5 grams of 
pure metallic zinc in a mixture of 20 c.c. of hydrochloric and 5 ce. 
of nitric acid, and finally adding 300 c.c. of water, 100 c.c. of ammonia, 
and 10 c.c. of ammonium carbonate solution. After remaining over 
night, both liquids are made up to 500 c.c., and in 100 c.c. of the 
clear liquid, the zinc is estimated by means of sodium sulphide, using 
lead paper as indicator. 

The authors have, however, found that the iron precipitate retains 
a not inconsiderable amount of zinc, and they therefore propose 
add to the standard zinc solution approximately the same amount of 
ferric iron. Aluminium, if present, behaves like iron. Manganese 
must be got rid of by the addition of bromine water ; hydrogen peroxide 
or sodium phosphate must not be used The precipitated manganit 
oxide is free from zinc. Lead (if not previously removed by hydre- 
gen sulphide) and calcium are completely removed by the ammonium 
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carbonate, and their carbonates are free from zinc. It is of the 
utmost importance to render the whole of the silica mes +0 
. DE K. 

Volumetric Estimation of Thallium. By E. Sponnoxz (Zeit. 
anal. Chem., 31, 519—520).—Thallious salts are instantly oxidised to 
thallic compounds by bromine water, 1 atom of thallium requiring 
exactly 2 atoms of bromine. A N/6 solution is of convenient strength. 
The exact strength must be ascertained by means of iodide and thio- 
sulphate, and it is as well that this should be done with part of the 
contents of the burette which serves for the thallium titration, and as 
speedily as possible. The bromine is delivered into the acidified 
thallious solution from a burette whose jet dips into the solution, until 
an excess is indicated by the liquid becoming yellow. A correction is 
made for the amount of bromine required to colour the solution. 

M. J. 8S. 

Electrolytic Estimation of Copper. By G. P. Drosspacu 
(Chem. Zeit., 16, 819).—Instead of using the usual acid solution, the 
author recommends electrolysing an ammoniacal solution of the 
copper. The precipitation proceeds more rapidly and the end re- 
action is more readily recognised ; it also dispenses with the necessity 
of evaporating large quantities of free acid. 

When using three middle-sized Meidinger cells, the author gene- 
rally succeeded in finishing an analysis in about six hours. The 
current must, in every case, be stopped as soon as the last trace of 
copper has disappeared, otherwise other metals, such as nickel and 
zinc, may also come down. The process fails in presetice of mercury 
and cadmium, and also of lead and silver, but these two are, of course, 
easily eliminated. Aluminium, arsenic, chromium, ferric iron, cobalt, 
nickel, zinc, tin, manganese, uranium, and bismuth do not sensibly 
interfere. The test analyses are remarkably accurate. 

L. pe K. 


Quantitative Analysis by Electrolysis. By F. Riiporrr (Zeit. 
‘ angw. Chem., 1892, 3—7, 197—-200).—The author uses by preference 
Meidinger’s cells; if once properly filled and placed in a quiet spot, 
they keep in good working order for several months. As regards the 
strength of the current—8 cells give 2°6 c.c. of electrolytic gas per 
minute; 6 cells, 1°9¢.c.; 4 cells, 1°2 ¢.c.; 3 cells, 0°8 c.c.; and 2 cells, 
0:02 c.c. of gas. The author’s decomposition apparatus consists of a 
deep platinum dish, 60 mm. in height, 75 cm. in diameter, of about 
40 grams in weight, and 170 c.c. capacity, and a stout platinum wire, 
one end of which is twisted like a spiral. Hemispherical dishes of 
100—150 c¢.c. capacity answer the same purpose. As electrolytic 
precipitations take a rather long time, the author generally starts the 
analysis in the evening,-when it will be completed early in the next 
morning. The author communicates what he considers to be im- 
provements in the electrolytic separation of metals. 

Copper—The solution should not contain more than about 0°4 
gtam of the metal. Free acid should be neutralised with ammonia; 
° drops of nitric acid is then added, and the liquid made up to about 
100 c.c. The electrolysis is effected by means of 2—6 cells, the basin 
being connected with the negative pole. When ali the copper has 
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precipitated, the free nitric acid in the dish is rendered harmless by 
adding a little sodium acetate, the basin is disconnected, and the 
metallic copper washed, dried, and weighed. If the copper solution 
contains chlorides, the liquid is mixed with 3 grams of ammonium 
nitrate and 20 c.c. of ammonia, which, at the end of the operation, 
must be neutralised with acetic acid. 

Mercury is estimated, like the copper, from an acid solution, or it 
may be precipitated from an ammoniacal solution after previously 
adding 0°5 gram of tartaric acid. 

Silwer.—The solution, which should contain about 0°3 gram of 
metal, is neutralised with sodium hydroxide and mixed with a slight 
excess of potassium cyanide. After diluting to about 100 c.c., the 
electrolysis is effected with the aid of 3—6 cells. The precipitated 
silver is thoroughly washed and dried at 100°. 

Nickel.—The solution, which should contain about 0°3 gram of 
metal, is mixed with 25 c.c. of a saturated solution of ammonium 
sulphate and 25 c.c. of ammonia. After diluting to 100 c.c., the 
electrolysis is effected by means of 3—6 cells. Good results are also 
obtained by electrolysing an ammoniacal solution in presence of sodium 
pyrophosphate, using 4—6 cells. Chlorides should be absent. 

Cobalt is estimated like nickel, using 6—8 cells. 

Cadmium.—The solution, which should contain about 0-4 gram of 
metal, is, if necessary, neutralised, and mixed with excess of potassium 
cyanide. From 3 to 6 cells are used, and the precipitated metal is 
well washed with water, rinsed with alcohol, and dried at 80°, as ata 
higher temperature it is liable to oxidation. 

Manganese.—The solution should, at most, contain 0°04 gram of 
manganese, which must be present as sulphate. After adding a few 
drops of dilute sulphuric acid and diluting to 100 c.c., the liquid is 
electrolysed by means of 2 cells. The manganese does not, however, 
separate as metal but as hydrated peroxide, which may be washed, 
dried at 60°,and weighed. Its weight multiplied by 0°523 equals the 
metallic manganese. 

Zinc.— The solution, which should contain about 0°2 gram of metal, 
is mixed with 20 c.c. of a 25 per cent. solution of sodium acetate and 
3 drops of acetic acid. 5—6 cells are used for the electrolysis, which 
is carried on in a platinum dish previously coated inside with metallic 
copper. The zinc solution should be free from nitrates or chlorides. 

Iron.—The solution, which should contain about 0°3 gram of metal, 
is, if necessary, neutralised with ammonia and mixed with 60 c.c. of 
a saturated solution of ammonium oxalate. After diluting to 120 c.c., 
the metal is precipitated by meaus of 6—8 cells, and, after washing, 
dried at 100°, and weighed. 

Lead.—The solution, which should contain about 0°1 gram of metal, 
is mixed with a few c.c. of nitric acid and 10 e.c. of a solution of 
copper nitrate containing 1 per cent. of metallie copper. The dish 
is connected with the positive pole and 3—4 cells are used, which 
cause the lead to precipitate, not as metal, but as peroxide, which 
may, after washing and drying at 120°, be weighed as such. 

Tin.—The solution, which should not contain more than 0°3 gram 
of metal, is neutralised with ammonia and mixed with 30 c.c. of & 
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cold saturated solution of ammonium hydrogen oxalate. 3—6 cells 
are used, and the precipitated metal is finally dried at 80° and 
weighed. If the tin solution should be turbid, it must be cleared by 
gentle heating. 

Bismuth.—The solution, which should contain not more than 0°1 gram 
of metal and but little free nitric acid, is mixed with but slight excess 
of strong solution of sodium pyrophosphate, then with 20 c.c. of a 
saturated solution of potassium oxalate and sulphate, and finally made 
up to 120 c.c. After exposing it to the action of 4 cells for about 
20 hours, the precipitation of the bismuth will be found to be 
complete. After washing and drying at 60°, it may be weighed. 

Antimony.—The solution, which should contain about 0°15 gram of 
metal, is mixed with 30 c.c. of a 10 per cent. solution of sodium mono- 
sulphide and electrolysed by means of 2—3 cells. The metal must be 
cautiously washed with water and dried at 60°. The author does not 
give any test analyses, but he invites analysts to try his processes and 
convince themselves of their usefulness. L. ve K. 


Separation and Estimation of Tin, Antimony, Lead, and 
Copper in Alloys. By M. Scumipr and H. Dreyer (Chem. Zeit., 16, 
696).—About 1 gram of the finely-divided sample is fused in a porce- 
lain crucible with 3 grams of dry sodium carbonate and 3 grams of 
sulphur for 20 minutes, to convert the metals into sulphides. The 
mass is extracted with water, and the insoluble matter collected and 
washed with a hot solution of sodium sulphide. The filter is then 
put into a beaker, heated with nitric acid to dissolve -the sulphides 
of lead and copper, and the solution filtered and evaporated with 
sulphuric acid to separate the lead as sulphate. After washing this 
with dilute alcohol, thé copper is precipitated by means of pure 
metallic zinc. 

The alkaline filtrate is first acidified with hydrochloric acid and 
then heated on the water-bath with excess of the acid to redissolve 
the sulphides of antimony and tin. After filtering off from the sulphur, 
the liquid is heated for two or three hours with iron wire to preci- 
pitate the antimony. This is then washed with alcohol and weighed, 
As it may contain traces of copper, it must. be treated with nitric 
acid and the copper estimated colorimetrically. The filtrate from 
the antimony, which now contains the tin, is diluted with water and 
treated with hydrogen sulphide. After the precipitate has com- 
pletely subsided, it is collected, washed, and converted in the well- 
known manner into stannic oxide, which is then weighed. 

The authors got very satisfactory results with this process, their 
analyses generally coming up to 99°7°. L. pe K, 


Precipitation of Aluminium in presence of Lithium. By K. 
Sroyuoiz and E. Sronnouz (Zeit. anal. Chem., 31, 521—522).—The 
separation of lithium from aluminium by precipitation with ammonia 
from sulphate solutions is not complete with less than five precipita- 
tions. With ammonium acetate, one, or, at most, two, precipitations 
are sufficient. The dilute solution mixed with ammonium acetate is 
heated for a short time on the water-bath, adding during the heating 
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enough ammonia to keep the acidity low. The precipitate is trans. 
ferred completely to a filter without suction, and is then washed by 
suction with hot water containing ammonium acetate until the spectro. 
scope shows no lithium in the washings. It is immaterial whether 
the original solution contained sulphates or chlorides, and the pre. 
sence of alkalis and alkaline earths does not affect the accuracy of the 
separation. M. J. S. 


Estimation of Aluminium in Ferroaluminium. By E. Donara 
(Zeit. angw. Chem., 1892, 13).—Regelsberger (this vol., ii, 48) has 
made use of potassium cyanide to prevent the precipitation of iron 
when throwing down the aluminium. The author claims to have in- 
vestigated a similar process in 1880, and to have made use of sodium 
thiosulphate for the reduction of the ferric iron. Regelsberger’s redu- 
cing agents, sodium hydrogen sulphite or iron wire, are less convenient, 
the former acting too slowly, and the latter unnecessarily increasing 
the amount of iron. The cyanide process may, however, be greatly 
improved by a preliminary precipitation of the alumina, care being 
taken that as little as possible of the iron is coprecipitated. 

L. vg K. 

Analysis of Ferrochrome, Ferroaluminium, Ferrotungsten, 
Ferrosilicon, and Ferrotitanium. By A. Zincuer (Zeit. anal. 
Chem., 31, 558—563 ; from Dingl. polyt. J.. 279, 163).—With the 
exception of ferrotitanium, these alloys are best attacked by fusing 
the finely powered substance with a mixture of 12 parts of alkali 
hydroxide and 6 parts of nitrate for half an hour in a silver crucible. 
To minimise the action on the crucible, it is advisable to heat with 
the small, smoky flame of a Bunsen’s burner of which the air holes 
are nearly closed. The melt is boiled out with water; then, if 
chromium is present, the solution is treated for half an hour with 
carbonic avhydride, evaporated to dryness on the water-bath, redis- 
solved, and filtered, washing with dilute sodium carbonate. In the 
filtrate, silica and chromium are estimated. The residue is dissolved 
from the filter with hydrochloric acid, and in the solution silica, 
manganese, and iron are estimated. 

For estimation of the phosphorus, the fused mass is dissolved in 
nitric acid with a little hydrochloric acid, and then, by repeated evapo- 
ration with strong nitric acid, the hydrochloric acid is expelled before 
neutralising with ammonia and precipitating the phosphoric acid as 
usual. 

Ferroaluminium requires a longer fusion than ferrochrome; the 
treatment of the solution with carbonic anhydride and the evapora- 
tion are in this case to be omitted. Another method is to dissolve the 
alloy in hydrochloric acid and evaporate the solution to dryness, adding 
nitric acid to oxidise the ferrous chloride, then transfer the residue 
to the silver crucible, and fuse with the mixture of alkali and nitrate. 

Ferrosilicon may also be attacked by fusing with sodium hydrogen 
sulphate, if it is certain that no silicon hydride is formed. By avoid- 
ing a high temperature during the fusion, the metallic sulphates may 
be completely brought into solution when the fused mass is digested 
with hot water acidified with sulphuric acid. 
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Ferrotitanium can only be dissolved by fusion with sodium hydro- 
gen sulphate and treatment with cold water. The filtrate from the 
silica is diluted to a litre, neutralised with ammonia, mixed with 
aqueous sulphurous acid, and boiled for two hours. The precipitate 
of impure metatitanic acid is fused again with bisulphate, and again 
precipitated as before, when a pure, white precipitate should be ob- 
tained. The filtrates should again be neutralised, reduced, and re- 
boiled to ensure that precipitation has been complete. 

In all cases the completeness of the attack and the purity of: the 
precipitates must be confirmed. we 4 


Electrolytic Separation of Platinum and Palladium from 
Iridium. By E. F. Smirn (Amer. Chem. J., 14, 435—437).—The 
combined influence of an alkali phosphate and phosphoric acid en- 
tirely prevents the electrolytic deposition of iridium from its solu- 
tions, but does not hinder that of palladium or platinum, so that 
either of the latter metals may be estimated by this means in the 
presence of the former. The metal is most conveniently deposited on 
a cathode consisting of a silver-plated platinum dish (see Abstr., 
1890, 831). It is always bright and firmly adherent, and should be 
washed with hot water before being dried and weighed. If copper is 
substituted for the silver lining, a further washing with alcohol is 
necessary to avoid oxidation of the copper whilst drying; but this is 
objectionable, as the alcohol tends to loosen the deposit. The propor- 
tions to be observed, and the degree of accuracy to be expected, will 
be seen from the following trial experiments :—A solution (200 c.c.) 
containing palladium (0°1458 gram), iridium (0°1290 gram), hydrogen 
disodium phosphate (40 c.c. aqueous, sp. gr. 1°0358), and phosphoric 
acid (5 c.c. aqueous, sp. gr. 1°47) was subjected for a night to a cur- 
rent capable of liberating 2 c.c. of electrolytic gas per minute; the 
increase of weight of the silvered platinum dish was 0°1449 gram. 
Another solution (270 c.c.) containing platinum (0°1042 gram), 
iridium, phosphate, and phosphoric acid as before, was subjected for 
the same time to a current giving 1°8 c.c. of electrolytic gas per 
minute ; the increase in weight of the dish was 0°1048 gram. Although 
the metal rhodium is completely deposited from its solutions under 
the above conditions, experiments made with the view of separating 
it from iridium did not prove satisfactory. Jn. W. 


Estimation of Clay and Sand in Soils. By F. Tscuapitow1rz 
(Zeit. anal. Chem., 31, 487—501).—In the mechanical analysis of 
soils, it has been usual to regard as clay that portion which can be 
removed by elutriation under certain specified conditions. Calcu- 
lated from the formula which, according to Schéne, connects the 
diameter, d, of a particle of clay with the velocity, v, with which it 
falls through water, d = vi0'0314 mm., the upper limit of the 
diameter of the particles regarded as clay by Schlésing is 0-0005 mm. ; 
by Mayer, 0°028 mm.; by Wolff and Knop, 0°01 mm.; by Orth and 
Laufer, 0°05 mm. The author’s own experiments show that the 
majority of the particles in an ordinary clay have a diameter less 
than 0.006 mm., whiist those between 0-01 and 0°05 mm. are, at 
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least in some cases, nothing but crystalline sand. He therefore pro. 
poses that 0°01 mm. should be conventionally adopted as the superior 
limit, and recommends the following mode of procedure :—From 5 
to 15 grams of the air-dried soil is boiled with 5 to 6 parts of water 
until all lumps are broken up. Sufficient 10 per cent. hydrochloric 
acid is then added to dissolve all carbonates, then more water and 
acid until the whole measures about 100 c.c. and contains 10 per cent, 
of free acid. It is again boiled and allowed to deposit for 24 hours, 
The turbid liquid is poured off and the sediment twice washed with 
warm water by decantation. The washed soil is next heated, but 
not boiled, with about 100 c.c. of 3 per cent. ammonia to dissolve 
humus, and washed as before. The turbid acid and alkaline wasb-. 
ings are allowed to deposit completely, and the sediments from them 
are ignited and included in the clay result. The purified soil is next 
washed through a sieve of 01 mm. mesh, and the coarse particles 
are ignited and weighed. The liquid which has passed through the 
sieve is allowed to deposit for 24 hours or longer, the upper liquid 
is siphoned off, and if turbid is allowed further to settle. The puri- 
fied soil is now submitted to the following process (‘‘ Aufschichtens- 
methode”’) :—A cylinder of 8 cm. diameter and 25 cm. (?) high is 
filled to a height of 20 cm. with distilled water. Upon the surface of 
this, by means of a funnel, the tube of which is bent at a right angle, 
the soil, suspended in 80—100 c.c. of water, is carefully delivered, 
100 c.c. of water being further used for rinsing. After 20 minutes, 
the time required by Schéne’s formula for particles larger than 
0°01 mm. to subside, the liquid is drawn off by a siphon whose shorter 
leg is turned up for 2cm. The residue is similarly treated as long as 
the water siphoned off is not clear. The portions of liquid siphoned of 
are warmed, and if they fail to settle clear they are evaporated to dry- 
ness, dried at 150°, or ignited and recorded as clay. The coarser sedi- 
ment, together with that taken out by the sieve, constitutes the sand. 
To determine the capacity of a soil for absorption of water, about 
5 grams is weighed in a small, deep porcelain basin, with which a 
rounded glass rod has been tared. Water is then gradually added 
whilst the mixture is stirred to the utmost attainable uniformity. The 
stage of incipient fluidity, or that at which a furrow drawn with 
the rod begins instantly to fill up but does not disappear for a second 
or two, is easily determined to within three or four drops of ,water. 
It is well to overpass this stage, and then return to it by partially 
drying the paste and repeating the process. The weight of the 
water present is then ascertained. The absorptive power of a clay 
depends mainly on the average size of its particles, and is closely 
connected with its plasticity. M. J. 8. 


Gas-volumetric Estimation of Potassium Ferricyanide. By 
A. Baumann (Zeit. angw. Chem., 1892, 113—114).—Potassium ferri 
cyanide is readily tested as to its purity in the author’s apparatus 
(compare Abstr., 1892, 103). The sample, dissolved in a small quan- 
tity of water, is introduced into the outer chamber of the generating 
vessel, and mixed with 5 c.c. of a solution of potassium hydroxide. 
From 5 to 10 c.c. of 2 per cent. hydrogen peroxide is put into the 
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annexed glass cylinder, and after the apparatus has been surrounded 
by cold water for some time, the operation is conducted as described 
in the former paper. 1 c.c. of liberated oxygen at N.T.P. corre- 
sponds with 0029447 gram of potassium ferricyanide. 


L. pe K. 
Ammonium Magnesium Urate. By G. Guérin and H. Tuorton 
(J. Pharm. [5], 26, 202—204).—This salt, (C,H,N,OsH)o(NH,).Mg 
+ 45H,0, is easily obtained by precipitation. On adding magnesium 
solution to urine, the precipitate contains the whole of the uric acid as 
well as the phosphoric acid; hence the pyrophosphate resulting. from 
ignition of the precipitate always contains an excess of magnesia, corre- 
sponding with the amount of uric acid present intheurine. J. T. 


Estimation of a Mixture of Saccharose, Dextrose, and 
Levulose. By F. G. Wiecumann (Chem. News, 66, 237—239 ; 249— 
251).—The method to be described involves three analytical opera- 
tions: two gravimetric determinations and one optical examination 
with the polariscope. Of course, the process is to be applied only in 
cases where no other optically active substance is present. 

An amount of the sample equal to 10 grams of dry substance is 
weighed out, placed in an accurately graduated 100 c.c. flask, dissolved 
in water, and finally made up to the mark with distilled water. 

Optical Examination.—Some of the solution is/placed in a water. 
jacketed polarisation tube, provided with a thermometer, and a 
reading of the solution is taken in the polariscope at 20°. The 
reading thus obtained must be reduced to-the basis of one made in a 
100 mm.-tube, and, if a sugar scale has been used for the observation, 
the reading must be transformed into circular degrees. With a 
polariscope using 26°048 grams as the normal weight, the factor 
0'346 is used for the sodium ray. 

Gravimetric Estimation before Inversion—10 c.c. of the solution 
(= 1 gram of dry substance) is made up to 150 c.c., and of this 
244 c.c. (= 0°1628 gram of dry substance) is taken. 50 c.c. of 
' Fehling solution is heated to boiling, the sugar solution is added 
and the mixture boiled for three minutes. After diluting the mixture 
with cold water, previously boiled, the cuprous oxide is collected on a 
weighed asbestos filter, and washed, first with boiling water, then with 
absolute alcohol, and finally with ether. The weighed precipitate is 
calculated to its equivalent of metallic copper, and from this figure the 
corresponding amount of saccharose can be ascertained. The total 
reducing sugars are calculated by adding 1/20 to the saccharose value 
indicated. 

Gravimetric Estimation after Inversion.—50 c.c. (= 5 grams of dry 
substance) is heated on the water-bath with 4 c.c. of hydrochloric 
acid, sp. gr. 1°20, for five minutes at 67°. The flask is then removed, 
and after cooling to the original temperature, the contents are made 
up to exactly 100c.c. Ofthis solution 20 c.c. is neutralised exactly with 
sodium carbonate, and made up to 150 c.c.; of this solution 24°4 c.c. 
(= 01628 gram of dry substance) is taken and treated with the 
alkaline copper solution as directed. The result expresses the total 
Sugars as saccharose. If now the previously found saccharose value 
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is deducted, the difference will represent the actual amount of cane 
sugar. 

As the specific rotatory powers of saccharose, dextrose, and levulose 
are accurately known, the operator will now be in possession of all 
the data required for an algebraic calculation of their percentages. 

The test-analyses are highly satisfactory. The saccharose used in 
the experiments was made from the purest granulated sugar by re- 
peated washing with absolute alcohol. The dextrose was prepared 
from commercial anhydrous dextrose by treatment with best blood 
carbon and repeated crystallisation from absolute alcohol. The 
levulose was prepared by inverting inulin with very dilute hydro- 
chloric acid, and twice crystallising the product from absolute 
alcohol. It was then tested both optically and chemically, and found 
to be pure. L. pe K. 


Estimation of Sugar in Cocoa Preparations. By M. Scurorper 
(Zeit. angw. Chem., 1892, 173—183).—The author, who has conducteda 
large number of experiments, states that the detection and estimation 
of grape sugar in mixed cocoas or chocolates cannot be effected by 
Fehling’s solution in the presence of cane sugar, as most commercial 
sugar contains a little invert sugar, which also gives reduction. Good 
results may, however, be obtained by using the polariscope as, when 
grape sugar is present, the rotation, after inversion, will be consider- 
ably less than it should be. By way of a check, the solution may be 
subjected to fermentation. Commercial grape sugar invariably con- 
tains amylin, which, not being fermentable, may afterwards be readily 
recognised both by optical and chemical tests. L, pe K. 


Pentoses in Urine. By E. Satxowski (Chem. Centr., 1892, ii, 
483; from Centr. med. Wiss., 1892, 593—595).—Pentoses, possibly 
xylose, certainly occur at times in urine. To detect them, a little 
phloroglucinol is dissolved in warm hydrochloric acid, a slight excess of 
the former being taken; the solution is divided into two equal parts: 
to one, 0°5 c.c. of the urine to be examined is added, to the other an 
equal volume of normal urine of about the same concentration. The 
latter hardly changes in colour, but the former, if pentoses are present, 
becomes red at the surface, and the red colour gradually extends 
down into the liquid ; this red colouring matter is dissolved on shaking 
with amyl] alcohol. 0°5 per cent. of arabinose can be very easily 
detected by this method; 0°1 is recognised only with difficulty. 

C. F. B. 

Volumetric Estimation of Phenol in Urine. By A. Kossier 
and E. Penny (Zeit. physiol. Chem., 17, 117—139).—The two volu- 
metric methods of estimating phenol are those of Koppeschaar (Zeit. 
anal. Chem., 15, 233) and of Messinger and Vortmann (Ber., 22, 
2313). 

Koppeschaar’s method consists in adding an excess of a mixture of 
alkali bromide and bromate (in the proportion of 5 mols. to 1), and 
acidifying with hydrochloric acid, when bromine is liberated ; potas- 
sium iodide is then added, and the iodine set free is estimated with 
thiosulphate, the deficiency in the amount of the bromine liberated 
indicating the amount of phenol present. 
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Messinger and Vortmann dissolve 2—3 grams of phenol in soda, so 
that there are at least 3 mols. of soda to one of phenol. The solution 
is diluted to 250—500 c.c., warmed to 60°, and decinormal iodine 
solution added in excess. After cooling, dilute sulphuric acid is 
added, and the excess of iodine estimated with sodium thiosulphate. 
6 atoms of the iodine, which has been used up, correspond with one of 

henol. 

‘ Koppeschaar’s method gives good results, but is not so accurate as 
Messinger and Vortmann’s for small quantities of cresol. The latter 
method gives good results with both phenol and cresol. In estimat- 
ing phenol, it is necessary in order that it may be wholly transformed 
into tri-iodophenol, that there should be present somewhat over 
3 mols. of sodium hypoiodite to one of phenol, and that free iodine 
(5 c.c. of decinormal solution) should be present. 

In estimating cresol, constant results are obtained if to each mole- 
cule more than seven of hypoiodite, and at least 15 c.c. of decinormal 
iodine solution, are present. 

Applied to urine, these methods give higher results than the methods 
previously adopted. In the 24 hours urine, as much as 0°07, and in 
one case 0°106 gram of phenol was present. W. D. H. 


Estimation of Uric Acid in Urine by the Haycraft-Herrmann 
Method. By E. Derorwe (Bull. Soc. Chim. [3], 7, 363—364).—The 
high results obtained with the Haycraft-Herrmann method of esti- 
mating uric acid in urine, which depends on the volumetric deter- 
mination of the silver in the precipitate of silver urate, are not due to 
the want of constancy in composition of this precipitate, but to the 
simultaneous precipitation of silver compounds of the xanthine group 
insoluble in ammonia. A. R. L. 


Estimation of Fat in Milk. By W. Tairver (Chem. Centr., 1892, 
ii, 429; from Molk. Zeit., 2, 1892, No. 1).—The following rapid and 
exact method is to be adopted in Germany by the police officials, and 
is described in detail :—10 c.c. of milk is placed in a tube of special 


‘shape, and saponified by adding 15 c.c. of alcoholic potash 


(16 grams per litre), and placing the tube in a water-bath for two 
minutes. 1lc.c. of strong acetic, sulphuric, or other acid is then added, 
to separate the fatty acids; the tube is again heated, then centri- 
fagalised for 1—4 minutes at 2000 revolutions per minute, heated 
to 100°, and the volume of the fatty acids read off. For further details 
the paper must be consulted. C. F. B. 


Analysis of Lard. By C. Amrnor and J. Zink (Zeit. anal. Chem., 
31, 534—537).—This communication gives the results of the examina- 
tion, by recognised methods, of three samples of lard rendered in the 
laboratory from the fat of different individual pigs, and at different 
times of the year. They exhibit nothing remarkable, except that the 
iodine absorption was low, being 50—52°6 per cent. in the fresh lard 
and slightly decreasing with age; that of the fatty acids (51°6—52°27) 
diminished even more on keeping. The melting and solidifying 
points of the fat altered but little on keeping; those of the fatty 
acids rose somewhat. 
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In estimating the iodine absorption, it is immaterial whether a 
large or a small excess of iodine be added, but an old iodine solution 
gives more concordant results than a new one. M. J. S. 


Analysis of Mixtures of Sarponifiable and Unsaponifiable 
Fats. By M. Howie and G. Sprrz (Zeit. angw. Chem., 1891, 565—568). 
—The two processes chiefly employed are very unsatisfactory, and 
have caused many complaints. An exception must, however, be made 
in favour of a method recommended by Morawsky and Dembsky, 
which consists in shaking out the soap solution with light petroleum. 
With care, this process gives not only concordant but also absolutely 
trustworthy results The authors, who have thoroughly investigated 
the process, now operate as follows :—7 to 10 grams of the sample is 
boiled in a reflux apparatus with 20—25 c.c. of alcoholic potash and 
the same volume of alcohol for about two minutes. 30—40 c.c. of 
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water is added, and the boiling repeated. After cooling, the soap 
solution is transferred to a separating funnel, and the flask rinsed, first 
with a little 50 per cent. alcohol, and then with 50 c.c. of light. petr- 
oleum. The whole is now thoroughly shaken, and then allowed to 
remain at rest. The petroleum soon separates cleanly from the 
soap solution. The latter is drawn off, and the petroleum is washed a 
few times with 10 to 15 c.c. of weak alcohol, the washings being added 
to the main liquid. The soap solution must now again be shaken out 
with fresh petroleum until this, on evaporation on filter paper, yields 
no fatty residue. The petroleum washings, after being in turn washed 
with alcohol, are added to the main liquid, which is then distilled off. 
The residue, consisting of the unsaponifiable fat, is then weighed. 

If a great many estimations have to be performed, the quickest way 
is to extract the soap solution in one operation, for which the authors 
have devised the following Soxhlet-like apparatus (see illustration). 
The soap solution, which should not exceed 50 c.c. in bulk, is put into 
the container A, in which has been previously introduced a layer of 
small glass beads, g, 1 cm. deep. The surface of the soap solution 
should reach up to about 5 mm. from the mouth of the drawing- 
off tube h. The funnel-shaped tube B (the upper part of a thistle 
funnel) is now put in its place, the apparatus connected with the 
extraction-flask H, and another 20 c.c. of light petroleum is added. 
The whole apparatus is then connected with a reflux condenser, and 
the petroleum is boiled until the soap solution seemis quite clear, and 
the petroleum which runs off is quite colourless. As a little soap also 
dissolves, this must be removed by finally agitating the petroleum a 
few times with 50 per cent. alcohol. ; 

If, for technical purposes, only an approximate estimation is re- 
quired, the authors use a 100 c.c. flask (see figure), which also has a 
50c.c. mark. The neck is marked off in 30 c.c. 

2 or 3 grams of the sample is put into the dry flask, and saponified 
with alcoholic potash. Alcohol is added up to the 50 c.c. mark, 
and then water up to the 100 c.c. mark. Light petroleum (boiling 
point 5U—70°) is then added up to the top mark, and the whole is 
well shaken. After complete separation has taken place, an aliquot 
part of tle top layer is pipetted off and evaporated, and the residual 
fetty matter is weighed. L. pe K. 


Hiibl’s Iodine Numbers. By W. Faurion (Chem. Zeit., 16, 
862—863).—The author has finally adopted the following process :— 
About 0°15 gram of any fat or oil is dissolved in 10 c.c. of pure 
chloroform and mixed first with 10 c.c. of a 6 per cent. alcoholic 
solution of mercuric chloride, and then with 10 c.c. of a 5 per cent. 
alcoholic solution of iodine. After two hours, 20 c.c. of a 10 per 
cent. solution of potassium iodide is added. the liquid diluted to 
150 c.c. with water, and then titrated with N/10 sodium thiosulph- 
ate, but without addition of starch. A blank experiment must, of 
course, be made, and, if the anal;sis is to be trusted, the check must 
take at least twice the amount of thiosulphate required hy the fatty 
mixture. L. pe K. 
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Analysis of Mixtures of Ammonia and Methylamines. B, 
H. Quantin (Compt. rend., 115, 561—562).—The impure methyl. 
amines are distilled with milk of lime, and the distillate is collected 
in pure water, which is then digested with sufficient freshly precipi. 
tated magnesium phosphate to convert all the bases, calculated as 
ammonia, into ammonium magnesium phosphate. The methylamine 
present maintains the necessary alkalinity, and the precipitation of 
the ammonia is practically complete, but if the liquid is poor in 
methylamine, a second treatment with magnesium phosphate may be 
necessary. The liquid when distilled yields the methylamines free 
from ammonia. 

In order to make a quantitative analysis, the total alkalinity of the 
volatile bases is determined. The ammonia is then precipitated by 
sodium phosphate and magnesium sulphate in presence of methyl. 
amines, and the ammonia in the precipitate is estimated. The methyl. 
amines are converted into platinochlorides, and the trimethylamine 
salt is removed by washing with alcohol. The weight of the mixed 
platinochlorides of methylamine and dimethylamine, together with 
the weight of platinum left on ignition, enables the quantities of the 
two bases to be calculated. The trimethylamine is estimated from 


the total alkalinity by difference. C. H. B. 


Estimation of Peptone by Precipitation as Mercury Pepton. 
ate. By L. A. Hatioreau (Compt. rend., 115, 356—358).—The neutral 
or very slightly acid solution of peptone, free from other proteids, is 
mixed with its own volume of a solution of mercuric nitrate, and 
allowed to remain for 18 to 24 hours. The precipitate is then washed 
with cold water until free from excess of mercury, collected on a tared 
filter, and dried at 106—108°; the weight when multiplied by the 
coefficient 0°666 gives the weight of peptone. 

The mercuric nitrate solution is prepared by heating 100 to 150 
grams of pure commercial mercuric nitrate with a litre of water for 
15 to 20 minutes. The liquid is filtered, heated nearly to boiling, 
mixed with sodium carbonate solution, drop by drop, with agitation, 
until a slight permanent precipitate is formed, again filtered, and 
diluted to one litre. 

Chlorides, in the proportion in which they are present in commercial 
peptones or the gastric juices, do not affect the estimation, provided 
that a sufficient quantity of mercuric nitrate is added. 

In order to remove other proteids, the solution (supposed to be acid 
with hydrochloric acid) is exactly neutralised with sodiam carbonate; 
syntonin is precipitated. The filtrate, faintly acidified with acetic 
acid, is heated on a water-bath for half an hour; albumin separates 
as a flocculent precipitate. The filtrate from the albumin is mixed 
with nitric acid drop by drop, until a permanent precipitate forms, 


and the liquid is agitated and allowed to remain until the hemi- 


albumose separates. It is filtered off, and washed with a small 
quantity of water slightly acidified with nitric acid; the filtrate 
contains the peptone, and after being carefully neutralised with 
sodium carbonate, is treated in the manner described above. 


C. H. B. 
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Rotatory Power of Salts of the Diamines. By A. Cotson 
(Compt. rend., 115, 729—732; and C. Friepet, thid., 763—764).— 
Colson finds that when diacetyltartaric acid is saturated with ethylene- 
diamine it yields a normal salt, which is very solub'e in water but 
will not crystallise from it. A solution of 2°3 grams of the salt in 
20 c.c. of water, in a column 200 mm. long, had a levorotatory 
power of —2° 56’. The acid salt is soluble in water and crystallises 
inlong prisms; a solution of the same strength as the normal salt, 
and under the same conditions, has a levorotatory power of —3° 50’. 

Normal ethylenediamine tartrate crystallisés in lamelle which 
are very soluble in water. 20 c.c. of an aqueous solution containing 
a quantity of salt equivalent to 12 grams of tartaric acid, in a colamn 
200 mm. long, has a rotatory power of +4° 54’. A solution of only one- 
fourth the strength gave almost exactly one-fourth of the rotation, 
and hence it would seem that the dissociation of the salt by water 
takes place to a very slight extent. Ethylenediamine hydrogen 
tartrate is much less soluble in water, but the solution is distinctly 
dextrogyrate. ray > 

It will be seen that the rotatory power of all these salts is of the 
same sign as that of the acid from which they are derived. Most of 
them are exceptions to the rules laid down by Guye. Diacetyl- 
tartaric acid is levorotatory, but its anhydride is dextrorotatory, and 
this difference is due, according to Guye and Le Bel, to the occurrence 
of a closed chain (CO),0, which alters the positions of the atoms 
H, C,C, H, but Colson finds that the normal salt of ethylenediamine, 
which also contains a closed chain, is ]evogyrate, like the acid, and 
not dextrogyrate, like the anhydride. The hydrogen salt, according 
to Guye’s views, should be dextrogyrate, but is, as a matter of fact, 
levogyrate. 

The author attaches great importance to what he terms the con- 
servation of the molecular type. Whenever, without any profound 
alteration of its constitution, an optically active compound gives rise, 
directly, to a series of compounds, or inversely, it communicates to 
the latter its optical properties. All the tartrates are optically active, 
because they are derived from an active original, which they can re- 
generate, the dissymmetrical type of the tartaric acid being preserved 
in its derivatives. 

In accordance with the same principle, an inactive acid cannot 
produce active salts, a conclusion which is, however, in contradiction 
to the theory of asymmetric carbon. This conception, which is 
unable to explain the formation of racemates, predicts, on the other 
hand, that certain citrates, tartronates, isosuccinates, glyceroxides, &c., 
possess optical activity, although glycerol, citric and tartronic acids, 
&e., are inactive. 

Friedel points out that Colson attributes to Guye a statement 
whichis quite contrary to the principles of stereochemistry, namely, 
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that in active tartaric acid the four atoms H, C, C, H are in the same 
plane. This might be the case in the inactive acid, but in the optically 
active acid, which according to the predictions of Pasteur, and also 
according to stereochemical theory, has no plane of symmetry, the 
four atoms are not in the same plane, much less in a plane of sym- 
metry. Moreover, the plane which Colson regards as the plane of 
symmetry is not a plane of symmetry in inactive tartaric acid, but is 
perpendicular to the only plaue of symmetry existing in a molecule 
built up from representative tetrahedra. C. H. B. 


Rotatory Power of Salts of Diamines. By A. Corson (Compt. 
rend., 115, 948—950).—A rejoinder to Friedel (preceding abstract). 


Rotatory Power of Solutions. By G. Wrrovsorr (Compt. 
rend., 115, 832—834).—Solutions of strychnine have a levorotatory 
power [a]; = —132, whilst solutions of strychnine sulphate have a 
rotatory power of only [2]; = —30°5°. If this difference is due to the 
weighting of one side of the molecule by the sulphuric acid molecule, 
it follows that the rotatory power of strychnine selenate should be 
less. The rotatory powers of the two hydrates of strychnine selenate 
and strychnine sulphate, which are respectively isomorphous, are as 
follows :— 


(C., H.,.N3O.)2,H.SO, + 6H,O ; —27°4° 
(C.,H».N,O.)s,H,Se0, + 6H.0 = —26'9° 
(Cx,H»N,O,)s,H,80, + 5H.0 fal; = —15°6° 
(C.,H»N,O2)2,H,SeO, + 5H,0 ; —17-2° 


Similar relations are observed in the case of cinchonine :— 


(C,p.H»N,O),,H,SO, + EtOH . [a]; = +185-0° 
(CypH»2N,O0),fSeO, + EtOH [a]; = + 182°5° 


the rotatory power of the cinchonine being +234°. 

The rotatory power of anhydrous quinidine in solution in ethyl 
alcohol is [a]; = +268°6°, whilst in methyl alcohol it is +257°°. 
The difference is due to the fact that quinidine crystallises with 
one molecule of each of these alcohols, and the crystals are is0- 
‘morphous. 


C»H.,N,0, + MeOH a +236°1° 


Compounds geometrically and optically isomorphous have, in solution, 
specific rotatory powers which are practically identical. 

The rotatory power of dissolved compounds, like the rotatory power 
of crystals, is a phenomenon of the nature of reticulation, which 
depends on the symmetry peculiar to the crystalline grating. Particles 
retain this symmetry in solution, and as the symmetry depends not 
only on the chemical molecule, but also on the water of crystallisation 
(or whatever is playing the same part), it follows that there is m0 
dissociation in solution, much less a separation into ions. 


C. H. B.. 
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Transformation of Electrical into Chemical Energy. B 
L. Miner (Zeit. physikal. Chem., 10, 459—466).—Gore (Abstr., 1892, 
954), Reguauld, and others have maintained that there is a sudden 
change in the electromotive force of a galvanic element when the 
metal or alloy forming one of the electrodes passes through its fusing 
point. The author shows that this is theoretically impossible, leading 
to a contradiction of the second law of thermodynamics. He has 
also attacked the problem from the experimental side. A large test- 
tube was made to contain a galvanic element consisting of a suitable 
electrolyte and two metals, one of which could be fused below the 
highest temperature of experiment. The fusible metal was melted 
into the very short wide limb of a LJ-tube, the other limb being long 
and capillary. Contact was made by means of a platinum wire passing 
down the capillary tube. The bulb of the thermometer employed was 
dipped into the fused metal, which was then allowed to solidify. The 
difference of potential of the two metals was ascertained by means of a 
capillary electrometer, the error of experiment being about 0 001 volt. 
The temperature of the element was gradually raised, and the E.M.F. 
read off at every degree in the neighbourhood of the melting point of 
the metal. The combinations used were lead and silver in fused 
potassium and zinc chlorides, mercury and amalgamated cadmium in 
50 per cent. sulphuric acid, and tin and silver in a fused mixture of 
the nitrates of potassinm, sodium, and calcium. M® sudden jump 
in the value of the E.M.F. was observed at the melting points of the 
lead, mercury, and tin. Accurate experiments with alloys are difficult 
to make on account of chemical changes at their surfaces. J. W. 


‘The Clark Cell as a Standard of Electromotive Force. By 
R. T. Guazesrook and 8S. Skinner (Proc. Roy. Soc., 51, 60—67).—The 
authors have determined the absolute electromotive force of a Clark 
cell, prepared by Lord Rayleigh in 1883, in terms of a known resist- 
ance and the electrochemical equivalent of silver. The resistance 
(about 1 B.A. unit) was a strip of platinoid immersed in a bath of 
paraffin oil, and the current employed varied from 0°75 to 1°4 ampéres. 
On the assumption that 1 B.A. unit is equal to 09866 ohm, that the 
quantity of silver deposited by 1 ampére in 1 second is 0°001118 gram, 
and tlat the temperature coefficient of the E.M.F. is 000076, the 
pre of the cell at 15° was found to be 1°4342 volts, or 1°4324 volts 
at «2° KF, 

A large number of cells constrnceted at different times by Lord 
Rayleigh and others were examined, and very little difference was 
found between the electromotive forces, the variations from the 
standard being rarely greater than 00005 volt. Cells prepared in 
accordance with the provisional memorandum of the Electrical 
Standards Committee of the Board of Trade were also investigated 
with the same result. 

Special experiments were made on the temperature: coefficient of 
the E.M.F., the mean value obtained being @:0U0755. When the 
temperature is rising, even although the rise be only a few degrees, 
the E.M.F. of the cell may lag considerably ‘behind the temperature, 
especially if the cell be large. 

9—2 


108 _ ABSTRACTS OF OHEMICAL PAPERS, 


The standard cells of the Board of Trade average 1'4339 volts at 
15° C., or 1 4321 volts at 62° F. J. W. 


Production of Hydrogen Peroxide in the Electrolysis of 
Aqueous Sulphuric acid. By V. Kuritorr (J. Russ. Chem. Soc. 
23, 235—242).—The author has investigated the quantities of hydr. 
gen peroxide and of persulphuric acid formed on the electrolysis of 
sulphuric acid solutions of different strengths. The apparatus he 
employed permitted the separate analysis of the liquids at the two 
electrodes. The hydrogen peroxide was determined by titration with 
potassium permanganate, and the persulphuric acid by adding 4 
known quantity of ferrous salt to the solution and titrating back 
with potassium permanganate. His results are as follows :— 

1, The quantity of hydrogen peroxide formed is very small, 

2. Hydrogen peroxide and persulphuric acid may be formed simak 
taueously at both electrodes, but the peroxide is not always accom. 
panied by persulphuric acid. 

3. The formation of both products is intimately connected with 
the concentration. Persulpburic acid only appears when the solution 
contains over 10 per-cent.of sulphuric acid; hydrogen peroxide whey 
the concentration is greater than 1 per cent. 

4, Mixtures containing 3, 47, and 73 per cent. of acid respectively 
behave differently from other mixtures with regard to the amount of 
hydrogen peroxide formed when they are electrolysed. This the 
author considers to be due to the approximation of their composition 
to that required by the hydrates H,SO,,150H,O, H,SO,,6H,0, and 


H,S0,,2H,0, which are all said by Mendeléeff to exist in solution. 
J. W, 


Heat of Combustion of Camphor. By Berruexor (Comp, 
rend., 115, 762—763).—Determinatious of the heat of combustion of 
dextrogyrate camphor, by three different observers by means of the 
calorimetric bomb, gave as the mean results for the molecular heat 
of comtustion +14142 Cal., +1413°5 Cal., and +1413°3 Cal. The 
general mean is + 1413°7 Cal. 

It follows that the heat of combustion of dextrogyrate camphor 
is practically identical with that of the levogyrate and inactive 


forms, and is not 10 Cal. lower, as would appear from Louguinine’s 
results. C. H. B. 
Heat of Hydration of Maleic Anhydride. By S. Taam 
(J. Russ. Chem. Soc., 23, 252—253).—Ossipoff (J. Russ. Chem. Soc, 
22, 320) caiculated the heat of hydration of maleic anhydride from 
the heat of solution in excess of potash, and from the heat of solu 
tion of fumaric acid in the same solvent. The author points out 
that this is unjustifiable, since the final states of the two apnea 


not the same. 


Thermochemical Data of some Organic Acids. By % 
Tanatak \J. Russ. Chem. Soc., 23, 243—252).— 
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Levulinic Acid. 


Heat of solution of solid acid, C;H,O; 
Heat of neutralisation by KOH 
by NaOH 


” 


Heat of solution in potash solution 
- - soda solution 
Heat of solution of KC,H,O, 
‘NaC,H,0O; ‘ 
liquid C;H,O; eeeeeee wee 


” 


Pyrotartaric Acid. 
Heat of solution of C;H,O, .........06> 


Ist equiv. 
Heat of neutralisation with KOH< 2nd_,, 
1 total 
Heat of solution'of acid in potash solution.. 
” »: of K,C,H,O0; 
Racemie Acid. 


Heat of solution of 'C,H,QO,.......seececees 
lst equiv: . 
Heat of neutralisation by KOH<-2nd: ,,. . 
total .....- +25°735 
Heat of solution of K,C,H,O,.+ 2H,0.....- —10°438 
” K,C,H,O,' +° 3H,0. eee : 
K,C,H,0, ..... ? 
J. W. 
Theory of Diffusion. By O. Wizpesure (Zeit. physikal. Chem., 
10, 509—516).—The author replies to the objections against his 
experimental methods and modes of calculation raised by Arrhenius 
(Abstr, 1892, 1265), J. W. 


Rise of Salt Solutions in Bibulous Paper. By E. Fiscuer and 
E. Scumipmer (Annalen, 272, 156—169).—Schénbein’s experimenia 
have shown that when bibulous paper is dipped into an aqueous solu- 
tion of a salt, the water rises: more quickly than the salt, and thet 
tlhe relative height. attained by the latter’ is. different for different 
substances; it is possible therefore to recognise the presence of the 
several constituents: of. a solution by taking advantage of this differ- 
ence in behaviour. The authors. are of: opinion that the separation 
referred to is brought about by the difference in the diffusibility of 
the dissolved substances, a view which is supported by the faet that 
in the case of two salts, the one with the greater diffusion velocity 
rises more rapidly in the bibulous paper ; the diffusion: phenomena of. 
all solations which moisten bibulous paper can, in fact, be studied in 
this way just as well as with the aid of membranes. The apparatus 
employed for the purpose consists of a glass tube, in which six 
cylindrical rolls of bibuloas paper are placed end to end, so that 
they are in close contact with the walls of the tube and with one 
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another ; the end of the tube is then dipped into the solution to be 
examined, and kept vertically in this position at the ordinary ten. 
perature until the . 5th roll is thoroughly moistened, which is 
usually the case at the end of three to four days’ time. The glass 
tube is then broken at the points where the rolls touch one 
another, the papers separately extracted with water, and the solutions 
examined. 

Employing a solution of sodium chloride (10 grams) and barium 
chloride (10 grams) in 100 cc. of water, the proportion of the 
former to the la:ter expressed in grams was found to be 1-022. 1°230, 
and 1°364 in the rolls 1, 3, and 5 respectively, showing that the more 
diffusible sodium salt rises more rapidly than the barium salt. 

With a solution of crystalline ferrous ammonium sulphate 
(10 grams) in 100 c.c. of water, the proportion of iron to ammonia 
in the 4th rol] was found to be 1 : 1°686 when the proportion in the 
double salt is taken as 1:1; with a cold saturated solution of the 
same salt, the proportion in the 4th roll was 1 : 1°V04; and in the 5th, 
1: 0°993. Similar results were obtained with solutions of ferrous 
potassium sulphate and nickel potassium sulphate ; the dilute sola- 
tions showed a considerable amount of dissociation, whereas in 
saturated solutions the dissociation was inappreciable. 

Further experiments carried out in a similar manner showed that 
the double saltgyformed by mercuric chloride with the chlorides of 
sodium and lithium are decomposed by water, but not by alcohol; 
mercuric ammonium chloride, however, is not decomposed by either 
solvent. 

The following double salts, NaH(NH,)PO, + 4H,0; KCN,AgCN; 
KNaC,H,0, + 48,0, do not undergo dissociation in aqueous sola- 
tion ; the compound of dextrose with sodium chloride, 2C,H,,0, + 
NaCl, on the other hand, is partially separated into its components. 

From experiments with solutions of naphthalene picrate, and of 
methylindole picrate in acetone and in alcohol, it would seem that no 
decomposition takes place. ’ 

The diffusion phenomena of ferrous ammonium sulphate, of the 
compound 2C,H,,U, + NaCl, and of mercuric sodium chloride were 
also examined with the aid of Riidorff’s apparatus ; it was found that 
although the separation of the components of the first two substances 
in a given time is more effectively accomplished with the aid of 
membranes than with bibulous paper, the contrary is true in the case 
of the mercuric sodium chloride. F. S. K. 


The Cryoscopic Behaviour of Weak Solutions. Parts V, VI, 
and VII. By S. U. Pickering (Ber., 25, 2012—2017, 2518—2524, 
and 3434—3440).—Part V. Naphthalene and alcohul in benzene— 
These two series of results were examined in the same way as in the 
other cases previously described (Abstr., 1892, 678, 1045). With 
naphthalene, the results showed two breaks; with alcohol, one; the 
latter results have been examined by the mathematical, as well as the 
graphic, method (Phil. Mag. [5], 33, 448), both methods leading t 
the same conclusion. The molecular depression in this case increases 
very rapidly with the dilution. Part VZ. Various substances in walet 
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and benzene.—Jn this part, the experimentai details are given of deter- 
minations of which a summary has already appeared (Abstr., 1891, 
971). Part VIT. General discussion of the results. (For Parts I—IV, 
see Abstr., 1892, 678 and 1045).—In no case do the results obtained 
agree within experimental error throughout any appreciable range 
of strength with the values calculated according to Van’t Hoff’s 
formula corrected for supposed dissociation, nor can a single simple 
curve represent them without representing the error to be far larger 
than it is known to be. The representations of them as discon- 
tinuous curves with breaks, the positions of which were determined 
before the magnitude of the experimental error was known, have in 
every case been found to agree perfectly with this error, now that a 
method of determining it aceurately has been obtained. The average 
difference (11 cases) between the apparent error of the points accord- 
ing to these drawings and the experimental error is only 0°4 per cent. 
The author quotes several instances to show that the splitting up of 
the figures into seyments is due to the nature of the figure, and not to 
the method used in drawing them, and he tabulates the results, so as 
to show that the breaks cannot be attributed to imperfections in the 
thermometers used. Some evidence is also found in favour of these 
breaks indicating the presence of hydrates from the fact that there is 
a tendency for the same molecular proportions to recur in different 
cases; thus out of the 16 highest hydrates ae there is one 
group of four in which the water molecules presémt are practically 
identical, two groups of three each, and two groups of two each ; it is 


possible also that there may be a simple numerical relationship 


between the water molecules in higher and lower hydrates. * 
», Meike 
Melting Points of Solvents as the Inferior Limit of Solu- 
bilities. By A. Erarp (Compt. rend., 115, 950—953).—The solubility 
of uaphthalene in hexane varies from 0°3 per cent. at —50°, the lower 
limit, to 78°8 at 70°; of triphenylmethane, from 1-2 per cent. at —30° 
wo 71 per cent. at 90°; of diphenylamine, from 0°5 per ceut. at —30° 
to 94°5 per cent. at 50°. That of naphthalene in carbon bisulphide, 
varies from 1‘2 per cent. at —60° to 90°3 at 70°; of triphenylmethane, 
from 3°4 at —60° to 922 at 80°; of diphenylamine, from 1°3 at —60° 
to 76°0 at 30°; of phthalic anhydride, from 0:03° at —40° to 302 at 
180°. That of naphthalene in chloroform varies from 6°6 at —40° to 
87-2 at 70°; of triphenylmethane, from 10°5 at —50° to 88:7 at 80°. 
The lines of solubility, which are im every case curved, are to be re- 
garded as the loci of the melting points of mixtures of the solvent and 
dissolved substance. Jn. W. 


Cailletet and Colardeau’s Method of determining Critical 
Points. By G. P. Grima.pi (Real. Accad. Line., 1892, i, 79—86).— 
The author criticises Cuilletet and Colardeau’s method of determining 
the critical temperature of liquids (Abstr., 1891, 77:'). By applying 
the method to the isothermals obtained by Amagat for carbonic 
anbydride. it is shown that the critical temperature lies between 28° 
and 35°. Further, an examination of the results obtained by Cailletet 
and Colardeau leads to the conclusion that the critival temperature of 
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water is only determined by their method within +5°. The accuracy 
which Hinrichs (Abstr., 1892, 396) attributes to their determinations 
is hence impossible. W. J. P. 


Effects of Gravity on Fluids at the Critical Point. By 
Govuy (Compt rend., 115, 720—722).—In all work with reference to 
the critical point, no attention has been paid up to the present to the 
compression of the fluid by its own weight, doubtless because the 
differences in the pressure produced in this manner appear incon- 
siderable when compared with the pressure of the fluid itself. But 
since at the critical point the compressibility is infinite, and very 
large in.its neighbourhood, this is by no means the case, The author, 
selecting the case of carbonic anhydride, shows that the weight of the 
fluid exercises a very considerable influence on the results at the 
critical point. H. C. 


Velocity of Sugar Inversion in presence of Acetic and 
Lactic acids. By A. Speransky (J. Russ. Chem. Soc., 23, 147— 
150).—The following table contains the velocity constants of sugar 
inversion at 50° for solutions of lactic and acetic acids with or with- 
out the addition of salts. Equal volumes of the acid solution and of 
a 20 per cent. sugar solution were taken, 


‘) Solution. Velocity constant. 


Normal acetic acid 
4-normal a 


Normal lactic acid ... 
$-normal 
+ }-normal NaCl 
+ }-normal sodium lactate.. very small. 


An equivalent quantity of barium chloride had nearly the same 
effect as sodium cbloride. 
The addition of sodium or barium chloride thus increases the 


velocity of reaction, whilst the addition of sodium sulphate diminishes 
it. J. W. 


General Method of Chemical Synthesis. By R. Picrer 
(Compt. rend, 115, 708—712, and 814—817).—According to the 
theory which the author holds, all chemical action should be im- 
possible at very low temperatures, and a series of very interesting 
experiments has been executed in order to show that this is the case. 
Aqueous sulphuric acid, containing 89 per cent. H.SO, and solidifying 
at — 56°, was brought when in the solid condition and at — 125° into 
intimate contact with finely powdered sodium hydroxide, also at 
— 125°, and the two strongly compressed without any sign of chem- 
cal change occurring. The passage of electric sparks through the 
mass orly causes action to take place in the path of the sparks, but 
this action is not communicated to the rest of the mixture. 
warming, action suddenly commences at —80°, the heat evolved and 
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abrapt change of temperature causing breakage of the vessel contain- 
ing the mixture. With sulphuric acid containing 35 per cent. H,SO, 
and solidifying at —88°, similar results were obtained. Potassium 
hydroxide employed in place of sodium hydroxide remains in like 
manner unacted on below —90°. Concentrated ammonia and sulph- 
uric acid do not act at all on one another below —80°; above this 
temperature, a limited action takes place under the action of electric 
sparks, and at —6U—65° complete action suddenly occurs. Sulph- 
uric acid and common salt do not react below —50°; from —50° to 
—25° there is limited action, and then complete action occurs. With 
the carbonates of calcium and sodium and 35 per cent. H,SQ,, there is 
no action at —80°. The first bubbles of gas make their appearance 
at —56° with sodium carbonate, and at —52° with calcium carbonate, 
and the reaction becomes turbulent at —15° with calcium, and at 
—30° with sodium carbonate. All other carbonates behave simi- 
larly. With nitric acid in place of sulphuric acid, similar resulis 
were obtained in all the above cases, chemical action commencing, 
however, at a slightly lower temperature in each case. Metallic 
sodium, when brought into contact with aqueous alcohol, containing 
84 per cent. alcohol, at —78°, undergoes no change. Action only 
commences at —48°, and then proceeds briskly. Sodium and 35 
per cent. H,SO, may be mixed at —85° without any action occur- 
ring, but, when heated up to —50°, a violent a com- 
mences, the hydrogen evolved inflaming spontaneously. Metallic 
potassium acts in a similar manner,’ but in this case change sets 
in at —68° instead of —50°. If sulphuric acid and an alcoholic 
solution of barinm chloride are mixed at —85°, mo change occurs, 
a precipitate first appearing when the solution is heated to —70°, 
At —40° the reaction is complete. Alcoholic silver nitrate and 
hydrochloric acid were mixed at —125° without reaction. At —90° 
action commenced, and was complete at —80°. Potassium hydr- 
oxide in alcoholic solution and phenolphthalein were mixed at 
~ 185° without any change occurring ; a faint red tinge appeared at 
--100°, and the colour was pronounced at —80°. Litmus in contact 
with sulphuric and hydrochloric acids remains blue at —120°, a 
sudden change to red taking place in the one case at —105°, and in 
the other at —110°. 

As general result of these observations, the author concludes that 
no action whatever takes place between the temperatures — 125° and 
—155°, ne matter what the nature of the reacting substances. 

H. C, 


Inorganic Chemistry. 


Combustion of Hydrogen in Nitrous Oxide. By ©. Monre- 
MARTINI (Heal. Accad, Linc., 7, ii, 219—-222).— The author finds that 
on passing mixtures of nitrous oxide with small quantities of hydro- 
gen over palladium-black, the hydrogen is completely converted into 
water in accordance with the equation H, + N,O = N, + H,0. 
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- Tho apparatus employed consists of a gas burette, containing the 
mixture of nitrous oxide and hydrogen, connected with a gas pipette 
by means of a glass tube containing palladium-black ; both the tube 
and the burette are surrounded by water jackets, as an appreciable 
amount of heat is evolved in the condensation. The gas is passed four 
or five times over the palladium to ensure complete conversion of 
the hydrogen. The estimation of hydrogen by this method cannot be 
performed in presence of nitric oxide, owing to the absorption of the 
latter by palladium. It was found that 1 vol. of the metal at 18° ab. 
sorbed 420°1 vols. of nitric oxide in two days with evolution of heat. 
W. d. PB, 

Hydrogen Bromide. By E. Licer (Compt. rend., 115, 946— 
948).—A convenient method of preparing hydrogen bromide in quan- 
tity is to drop strong sulphuric acid from a tap-fannel on solid potas- 
sium bromide heated in a stoppered, tubulated retort on the water-bath. 
The gas given off is contaminated with small quantities of sulphurons 
anhydride and bromine, from which it is freed by two sets of wash- 
bottles, the tirst of which contains a strong solution of bromine in 
hydrobromic acid, the second, amorphous phosphorus suspended in 
hydrobromic acid. When all the sulphuric acid has been added, and 
the evolution of gas has slackened, the retort may be heated over a 
flame. 

Another method is to pass sulphurous anhydride through a solution 
of bromine (1 vol.) in concentrated hydrobromic acid (1 vol.). The 


evolved hydrogen bromide is then purified as above. Jn. W. 


Constitution of Hydroxylamine. By 8.8. Ko.ororr (J. Russ. 
Chem. Soc., 23, 3—5).—In view of the fact that hydroxyl compounds 
of nitrogen give up more or less readily the elemeuts of water to form 
new nitrogen compounds, the author attempted to bring abont the 
following reaction :—NH,-OH + NH; = N,H, + H,O. Experiment 
showed, however, that this reaction does not take place, even on 
heating at 100° fur 24 hours. He is therefore of opinion that free 
hydroxylamine contains no hydroxyl, but is represented by the 
formula H,N:0O. 

When a salt of hydroxylamine is treated in Hentschel’s nitrogen 
apparatus with bromine dissolved in excess of strong soda, only half 
of the nitrogen it contains is evolved in the free state, the other half 
being probably oxidised to acid. The reaction may be regarded as 
taking place according to the equation 2NH,O = NH; + HNO + 
HO, the ammonia being then oxidised. In order to test this view, the 
author oxidised in the cold a weighed quantity of a salt of hydr- 
oxylamine in a large excess of soda with the quantity of bromine 
calculated from the above equation. After the oxidation was com- 
pleted, the excess of soda was neutralised with hydrochloric acid, and 
excess of copper sulphate added to the solution. The yellowish pre- 
cipitate, which at once appeared, settled readily, and, after being 
collected and washed with water, was dried over sulphuric acid at 
the ordinary temperature, and weighed. The calculated quantity of 
Cu( NO), obtainable, according to the equation from the amount of 
hydroxylamine salt taken, was 43 grams; the weight of the precip 
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tate was 49 grams, corresponding with the formula Cu(NO),,H,0, 
which was confirmed by a determination of the copper in the preci- 
pitate. The copper salt does not lose weight at 136°, and blackens 
when treated with soda. The author considers it to be the dihydro-' 
gen cupric salt of “‘ pyrohyponitrous acid,’”’ H,N,Os. 

Hydroxylamine sulphate loses weight at 125—130°, rapidly at 136°, 
284 per cent. being the maximum loss. The ratio between the 
nitrogen and sulphur in the residue would appear to point to the 
formation of salts of NH, and N,H:. J. W. 


Action of Sulphurous Anhydrde on Oxy-salts. By W. R. 
Hopexixson and J. Youne (Chem. News, 66, 199).—The exposure of 
nitrates to a current of dry sulphurous anhydride results in their com- 
plete conversion into sulphates, with the evolution of nitrous fumes ; 
the reaction is accompanied by a rapid rise in temperature, which 
occasions an explosion if the treatment is applied to gunpowder. 
Chlorates, by similar treatment, are also vonverted into sulphates, 
with the evolution of chlorine peroxide, which, at temperatures above 
60°, decomposes with a flash and the production of sulphuric anhydr- 
ide. Moist sulphurous anhydride acts more vigorously on chlorates 
than the dry gas; but, in most cases, without the visible liberation of 
chlorine peroxide. Dropping some alcoholic or ethereal solutiun of 
sulphorous anbydride on to powdered potassium ehlorate causes the 
evolution of white fumes and a sharp exnlosion. The action of dry 
salphurous anhydride on silver chromav results, apparently, in the 
formation of silver sulphate and chromic oxide; .but with alkali 
chromates, dichromates, or permanganates, a partial conversion of the 
chromium or manganese into sulphate accompanies the formation of 
the alkali sulphate ; the latter reaction goes on with rapidity at first. 

D. A. L. 


Graphochemistry of Gunpowder. By E. Nickgt (Zeit. physikal. 
Chem., 10, 454—458).—The author supposes gunpowder to consist 
of a mixture mK NO, + xC + pS, and on this basis finds graphically 
the limits between which the composition of a good powder must lie 
(compare Abstr., 1892, 1158). J. W. 


Molecular Weights of Sodammonium and Potassammonium. 
By A. Joannis (Compt. rend., 115, 820—823).—Determinations of the 
vapour pressures of solutions of naphthalene in liquefied ammonia 
show that this liquid behaves as a normal solvent. 

Measurements of the vapour pressures and of the boiling points of 
solutions of sodammonium and potassammonium in liquid ammonia 
show that the mo'ecules of these compounds are represented by the 
formule Na,N,H, or NaH,N-NH,Na and K,N,H, or KH,N-NH,K 
respectively. C. H. B. 


Silver Hemisulphate. By M. C. Lea (Amer. J. Sci. [3], 44; 
322—329).—Silver hemisulphate is obtained by the action of hypo- 
phosphorous acid and salphuric acid on silver nitrate, phosphate, or 
carbonate ; the last gives the best results, the action with the nitrate 
being too rapid, and that with the phosphate tco slow: The most 
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convenient method is as follows :—40 grams of silver nitrate is pre- 
cipitated with sodium carbonate, and the precipitate is well washed 
and mixedwith a solution of 100 grams of sodium hypophosphite in 
650 c.c. of water, to which 4 c.c. of sulphuric acid has been added. 
After a few minutes, a farther quantity of sulphuric acid, 6 c.c., 
previously diluted with a little water, is added, and the mixture 
agitated until a bluish-black film of reduced silver begins to form on 
the surface, and at this point further redaction is prevented by 
neutralising the liquid with sodium carbonate. The reaction is 
usually complete in 20 to 25 minutes, 

It is important that all the reagents should be free from halogens, 
and the solution of sodium hypophosphite before being acidified 
should be mixed with a small quantity of silver nitrate solution, 
allowed to remain, with occasional agitation, for several hours, and 
then filtered in order to remove the silver chloride. 

The silver nitrate may be precipitated with sodium phosphate, 
but in this case about 24 heurs is required for reduction. 

The crude product is washed several times by decantation, and is 
then treated with nitric acid of sp. gr. 1°42 diluted with three times 
its volume of water, the quantity used being about twice the volume 
of the moist precipitate left after decanting the water. The acid is 
left in contact with the precipitate for three or four hours, and is 
then poured off, and the precipitate is well washed. After three suc- 
cessive treatments with acid in this way, the precipitate is very 
thoroughly washed with boiling water, and is then dried by exposure 
to air or at 100°, 

The same product is obtained under a variety of conditions, and 
seems to be formed whenever a silver salt is brought into contact 
with a hypophosphite acidified with sulphuric acid. Hypophosphorous 
acid, however, has very little action on ready formed silver sulphate. 

The colour of the silver hemisulphate thus obtained is bright 
brown, and is permanent when exposed’ to air, but changes to 
violet on heating for some time at 160°. No sulphuric acid is given 
off, even at a dull red heat. (In another part of the paper, the 
author states that the terra cotta or warm brown shade of the 
moist substance changes to pale lilac, by drying above 100°, becomes 
greyish at 165—170°, and yellowish-green at a higher temperature. 
Considerably below a red heat it acquires a fine reby colour, which 
darkens almost to black during cooling, but then becomes paler, the 
cooled substance being pale olive-green.) Strong sulphuric acid is 
without action even at 100°; dilute nitric acid has very little effect, 
but the acid of sp. gr. 1°42 gradually dissolves the salt; ferrous 
sulphate is without action even after several days. 

Alkali hydroxides slewly but completely convert the hemisulphate 
into a mixture of the hemioxide and the ordinary oxide, and the 
quantity of oxygen given off when this precipitate is strongly heated 
agrees with the constitution ascribed to the salt. 

Hydrochloric and hydrobromic acids, and alkali chlorides and 
bromides, yield mixtures of the hemihalides and the ordinary halides, 
which spontaneously decompose into mixtures of the ordinary halides 
and metallic silver, the black colour of the hemihalide giving place 
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to the grey colour of metallic silver. The composition of the freshly 
obtained product agrees with the constitution ascribed to the hemi- 
sulphate. 

The hemisulphate prepared in the manner described has the com- 
position Ag, 76°44; O, 3°29 ; P.O, 2°19; SO;, 16°33; H,O, 1°78 = 100-03, 
which agrees fairly well with the formula 7(/Ag,SO,,Ag.S0,,H,0O) + 
Ag.PO,,Ag;PO,. The quantity of phosphoric anhydride present is 
always about 2 per cent., and it cannot be removed even by treatment 
with hot strong sulphuric acid. 

If the phosphoric acid is regarded simply as an impurity, the.com- 
position of the salt is Ag,SO,,Ag.SO, + H,0. 

The author is of opinion that during the preparation of the salt 
the hemisulphate is produced in considerable excess, but is decom- 
posed on treatment with nitric acid, the product being stable only 
when the ordinary salt and the hemi-salt are combined in molecular 
proportion. 

Other hemi-salts of silver and oxy-acids probably exist, but they 
cannot be obtained by acting on the ordinary salts with hypo- 
phosphorous acid, although possibly they may be produced when the 
normal salts are formed in presence of sodium hypophosphite. The 
precipitate formed by adding silver nitrate to a solution of sodium 
citrate and sodium hypophosphite free from chlorides yields a rose- 
red solution when placed in a large quantity of water containing a 
small quantity of ammonia. C. H. B. | 


Fusion of Calcium Carbonate. By H. Le Cuaretier (Compt. 
rend., 115, 817—820).—Chemically pure calcium carbonate in the 
form of an impalpable powder was enclosed in a steel cylinder and com. 
pressed between two steel pistons with a pressure of 1000 kilos. per 
square centimetre. A spiral of platinum wire embedded in the powder 
was heated by an electric current. Under these conditions, the calcium 
carbonate in the neighbourhood of the spiral can be fused without 
difficulty, there being a sharp line of demarcation between the part 
which has melted, and consequently become translucent, and that 
which has simply agglomerated under the pressure. A thin section of 
the fused portion shows minute crystals, and resembles certain speci- 
mens of marble that are but slightly macled. 

The melting point of calcium carbonate under pressure approaches 
closely to the melting point of gold, but is not quite so high, a result 
which confirms the earlier observations of J. Hall. C. H. B. 


Fusion of Calcium Carbonate. By A. Joannis (Compt. rend., 
115, 934—936).—The fusion of calcium carbonate effected by Le 
Chatelier (preceding abstract) and Hall (Journ. de Phys. de la 
Métherie, 61, 197, and 64, 461), at a temperature between the 
melting points of silver and gold, and under a mechanical pressure of 
300—1000 kilos. per sq. cm., was probably, to a large extent, the 
direct effect of the latter, in accordance with the well-known physical 
law, The author finds that neither the pure carbonate nor chalk 
melts when heated in a closed platinum vessel to a temperature even 
above the melting point of gold, although the pressure of the diss 
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sociated carbonic anhydride may rise to 17 atmos. At the higher 
temperatures, the product, however, is crystulline, and resembles 
marble. Jy. W. 


Zincoxides of the Alkaline Earths. By G. Berrrann (Compt. 
rend., 115, 939—941).—Calciwm szincowide. Zn,CaH,0;,4H,0, is 
obtained in brilliant, lozenge-shaped plates when ammonia is with- 
drawn from the ammoniacal solution of its proximate constituents, 
It absorbs carbonic anhydride rapidly from the air, becoming opaque, 
and is decomposed by water into zinc oxide and lime. It does not 
lose water at 125°, but is decomposed at a dull-red heat. Strontium 
zincozide, Zn.SrH,O, + 7H,O, made in a similar way, crystallises in 
flattened, lozenge-shaped plates. Barium zincoride, Zn,BaH,0; + 
7H,0, crystallises in brilliant, flattened needles. These zincoxides 
may bave the constitution M"(O-ZnOH), + xAq. Jn. W. 


Action of Ammonia on Sulphates. By W. R. Hopcxrnson and 
C. C. Trencu (Chem. News, 66, 223).—On heating silver, mercury, 
and bismuth sulphates to the melting point of zinc in a current 
of dry ammonia, they are entirely reduced; and, at a red heat, lead 
and thallium sulphates are completely decomposed, yielding a small 
quantity of the respective sulphides. Ferrous sulphate, anhydrous, 
crystalline, or as the double ammonium salt, is reduced, by the action 
of gaseous ammonia, to oxide containing 1 to 2 per cent. of sulphur; 
whilst the sulphates of zinc, magnesium, cobalt, nickel, manganese, 
and chromium, under similar circumstances, yield mixtures of oxide 
and sulphide in nearly molecular proportions. Copper sulphate, 
anhydrous or crystalline, absorbs ammonia, melts below 200°, turns 
black, appears to boil, and at about 400° decomposes with incan- 
descence, leaving almost pure copper. The main volatile product is 
ammonium thionamate, and this, in a cooled receiver, where it comes 
in contact with the water, which is another product of the reaction, 
gives rise to ammonium sulphite; there is no ammonium sulphate, 
but probably a hydrazine compound is formed. D. A. L. 


Double Salt of Lead and Potassium Iodides. By F. A. H. 
Scuremnemakers (Zeit. physikal. Chem., 10, 467—476; compare 
Abstr., 1892, 560).—The double salt of lead and potassium iodides is 
not PbI,.2K1,2}H,O, as the author assumed from L)itte’s analysis, but 
PbI,,KI,2H,O. The conclusions previously arrived at have, from this 
cause and from a more extended investigation, to be altered as 
follows :— 

The double salt PbI,,KI,2H,O has neither a proper melting point 
nor a proper solubility. It can only exist in contact with solutions 
in which the ratio of potassium to lead is greater than the ratio K : Pb. 
At elevated temperatures, the double salt in contact with the solution 
is decomposed into another double salt containing only half a mole 
cule of water, the ratio of the two iodides being unknown. ‘Theres 
probably no temperature of transformation for either of these double 
salts into their components. J. W. 
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A New Double Salt. By W. Meyernorrer (Monatsh., 13, 716— 
741).—The author describes the methods by which he has determined 
the conditions under which the double salt, CuCl,,LiCl,2H,O, exists 
jin contact with water. The results obtained are of no general ~~ 
G. T. M. 

Graphochemistry of Lime Soda Glasses. By E. Nicket (Zeit. 
physikal. Chem., 10, 450—453).—In this paper, the author applies the 
principles described in Abstr., 1892, 1158, to the discussion of the 
composition of lime soda glasses. J. W. 


Hydrates of Ferric Chloride. By H. W. B. Roozesoom (Zeit. 
physikal. Chem., 10, 477—503).—The author has made a comprehen- 
sive investigation of the hydrates of ferric chloride, studying in 
especial the svlubility curves of these hydrates in water. They are 
four in number, namely, Fe,Cl,,12H,0; Fe.,Cl,,7H,O; Fe,Ch,5H,0, 
and Fe,Cl,,4H,0. Only the first and third of these were previously 
known, the composition of the latter being uneertain. The hydrate 
Fe,Cl.,7H,O forms aggregates of small, well-characterised, monoclinic 
crystals, very strongly dichroic, the colours varying between yellow 
and blue. ‘They are much lighter in colour than those of the penta- 
hydrate, and not nearly so deliquescent. The hydrate Fe,Cl,.4H,O 
forms rhombic crystals, showing a dichroism from yellow to brown. 

The melting points of the four hydrates lie at 37°, 32°5°, 56°, and 
73°5° respectively. Below these points, each can exist in equilibrium 
with solutions containing either more or less water than itself. These 
saturated solutions form two branches of the solubility curve, which 
join without a break at the melting point. The curve for the 
solutions of a hydrate containing more water than itself cuts at a 
definite point the curve for the solutions of the next higher hydrate 
containing less water than itself. At such points, the solutions 
solidify to mixtures of both hydrates. In the case of the extreme 
hydrates, ice appears on the one hand, and anhydrous ferric chloride 
on the other. ‘These “‘cryohydric” points are at —55°, 27°4°, 30°, 
55°, and 66°, respectively. Many phenomena of supersaturation were 
observed, all of which could be deduced from the nature of the solu- 
bility curves. The following determinations of the vapour pressure 
at 15° were made :— 


Vapour pressure in 
mm, mercury. 


Fe,Cl,,12H,O with weaker solution ........ 60 
Fe,Cl,, 7H,O = 
Fe,Cl,,12H,0 with F 

Fe,Cl,,12H,0 with stronger solution 

Fe,Cl,,5H,O with weaker solution 


The heats of solution of the hydrates with 12, 7, und 5 mols. H,O 
at 15° pass from positive to negative values with increasiug concen- 
tration of the solution; in saturated solutions, they are negative, 


which corresponds with the increase of solubility with rise of tem- 
rature. 


_ The following tables exhibit the composition of the various solutions 
mm equilibrium with the solids mentioned :— 
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' = mols. Fe,Cl, to 100 mols. H,0. 
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Fe,Cl,,7H,0. 


2° 
2° 
2°f 
4° 
4° 
5° 
5° 
6° 
7° 
8° 
9° 
0° 


Fe,Cig 


VOL. LXIV. ii. 
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Anhydrous and Crystalline Iron Fluorides. By G. Poutene 
(Compt. rend., 115, 941—944).—Ferrous fluoride, FeF,, made by pass. 
ing air-free hydrogen fluoride over red-hot iron or anhydrous ferric 
chloride, crystallises in small, branching, colourless, rhombic prisms, 
which turn yellow on exposure to the air. The sp. gr. is 409, 
When heated with sulphuric acid, sodium carbonate, air, hydrogen, 
steam, or hydrogen chloride, it is decomposed, the reaction in the last. 
named case being the reverse of that involved in its formation, 
Ferric fluoride, Fe,F,, is prepared by passing hydrogen fluoride over 
red-hot iron, ferric oxide, hydrated ferric fluoride, or ferric chloride, 
or by projecting the hydrated fluoride into fused ammonium chloride, 
and heating the product in a current of inert gas. It does not fuse, 
even at 1000°, although it partially volatilises and partially crystal- 
lises at that temperature, forming small, highly refractive, greenish 
crystals of sp. gr. 3°87. It is only slightly attacked by nitric, hydro. 
chloric, and sulphuric acids, but is decomposed into ferric oxide by 
heating in contact with air, and is reduced by hydrogen at a dull- 
red heat. When heated in steam, it is decomposed into ferric oxide 
and hydrogen fluoride, whilst with hydrogen chloride or sulphate, 
ferrric chloride or sulphate and hydrogen fluoride are formed. It is 
decomposed also by fusion with sodium carbonate. Jn. W. 


Preparation of Metallic Chromium by Electrolysis. By 
E. Pracer (Compt. rend., 115, 945).—The solution to be electrolysed 
contains chrome alum and an alkali sulphate, and is acidified with 
sulphuric acid. The metallic chromium is deposited at the cathode 
as a hard, bluish-white, lustrous metal, which, under certain condi- 
tions, crystallises in groups resembling the branching of firs. It does 
not oxidise in the air, and is not attacked by strong nitric or sulph- 
uric acid or potash. Other metals may be plated with chromium, 
and the surface so obtained resembles “ oxidised” silver. Chromium 
forms many alloys. Jn. W. 


Cryoscopic Behaviour of Aqueous Solutions of the Violet 
and Green Chromic Chlorides. By G. Marcuerrt (Real. Acead. 
Linc., 1892, i, 215—217, and Gazzetta, 22, ii, 375—379).—The author 
has prepared the violet and green modifications of chromic chloride 
by Recoura’s method (Abstr., 1886, 508), and finds them to have the 
composition Cr,Cl,,l12H,O when dried over sulphuric acid, not 
Cr,Cl,,13H,0, as found by Recoura. 

The molecular depression of the freezing point of water by the two 
chlorides is very different; that caused by the violet modification 
being much the greater. The hydrolytic dissociation is far advanced 
in both cases; the molecular depression for the violet modification 1 
approximately equal to that obtained with ferric chloride. , 

W. J. P. 


Complex Acids containing Heptavalent Iodine. By C. W. 
Biomstranp (Zeit. anorg. Chem.,1l, 10—50; compare Abstr., 188/, 
327 ; 1890, 107).—The author first discusses the probability of the 
iodine atom in periodic acid being septavalent, and compares it with 
the.quinquevalent phosphorus atom in phosphoric acid, which acid 
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contains the tervalent group PO, just as periodic acid contains the 
quinquevalent group IO. He then shows that this view of the constitu- 
tion of periodic acid affords an explanation of the constitution of the 
salts of certain complex acids which he has prepared, which contain 
periodic acid united with varying quantities of molybdicacid. These 
salts may be divided into three groups derived respectively from 
henamolybdoperiodic acid, IO(OH).(O-Mo0.°O-MoO,0H),, mono- 
molybdoperiodic acid, I0(OH),O-MoO."OH, and tetramolybdoperiodic 
acid, 10(OH);(O-MoO,°O-MoO,"0OH),. 

Heawamolybdoperiodutes—These were prepared by heating the. per- 
iodate of the metal, or periodic acid itself, with molybdic acid and the 
carbonate of the metal in water until solution had taken place, and 
allowing the resulting solution to crystallise, best at the ordinary 
temperature. They were also obtained by making a dilute solution 
of the free acid from barium molybdate, periodic acid, and sulphuric 
acid, and neutralising this solution with the carbonate of the metal. 
This dilute aqueous solution of the free acid, when evaporated, yielded 
a transparent, amorphous mass, without a trace of crystalline struc- 
ture. The sodium salt, Na;Mo,[O., crystallises with 17H,O in rhom- 
bohedra, a: c = 1: 1°9635, and with 13H,O in triclinic plates, 
a:b:¢ = 10557:1:1:1072; a = 127° 57’, B= 60°51, y= 
79 37'. The potassium, or more strictly potassium hydrogen salt, 
K;Mo,IO., + K,HMo,[O, + 12H,O, forms four- or six-sided triclinic 
plates, somewhat analogous to, but not isomorphous with, those of 
the sodium salt, a:b: c = 0°7497:1:09708; « = 101°9}', B= 
68° 10’, y = 80° 34’. The lithium salt, LisMo.IO,, crystallises with 
15H,O0 in a rhombohedral form, a: c¢ = 1 : 18823, and with 9H,O 
in a second form with prismatic habit, which could not be deter- 
mined crystallographically. The ammonium salt, (NH,)sMoIO,4 + 
6H,0, crystallises in two triclinic varieties, of which the first and 
most commonly occurring is isomorphous with the potassium salt, 
while the second forms hexagonal plates; (1.) @a:b:¢ = 
07417: 1: 09550; a = 122° 43’, B = 69° 2’, y = 75° 29)’; 
(2.) a:b:¢ = 04973: 1:0°5770; a = 83° 35’ B = 86° 17’ y= 
78° 4’. Calcium salts —Cas(MogIlO4). + 26H,O, forms ill-defined 
crystals ; Ca,HMo,IO,, + 10H,O, slender prisms. The strontium 
sodium salt, SrzNaMo,lO, + 10H,O, forms crusts of microscopic 
prisms. The barium sodium salt, Bas(Mo,IO%). + 2Ba,NaMo,lO, + 
28H,0, also forms long prisms. The manganese sodium salt, 
MnNa;Mo,I0., + 16H,O, forms apparently rhombohedral crystals. 
These Jast three salts were prepared by the addition of strontium, 
barium, and manganese chlorides respectively to a solution of the 
sodium salt. 

Ammonium sodium monomolybdoperiodate, (NH,),NaH,Mol0, + 
4H,0, is obtained by treating the sodium hexa-salt with ammonia; it 
crystallises in quadrangular, triclinic plates similar to, if not iso- 
morphous. with, the potassium and sodium hexa-salts,a:b:c¢ = 
06953 : 1 : 0°8662; a = 97° 7', B = 75° 30’, y = 80° 36’. 

Ammonium tetramolybdoperiodate, (NH,),HMo,IO. + 3H,0, is 
obtained by treating the ammonium salt of the hexa-acid with 
ammonia; it forms prismatic crystals, 
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Action of Hydrogen Peroxide on certain Fluorides and Oxy. 
fluorides. By A. Picomt (Zeit. anorg. Chem., 1, 51—64).—Com. 
pounds are formed which contain oxygen in the same state as in hydro. 
gen peroxide; it is given off when the compound is heated or treated 
with permanganate. Potassium fluoroxypermolybdate, MoO,F,,2KF 
+ H,O, was prepared by dissolving the fluoroxymolybdate, MoO,F,,2KF 
+ H,O (obtained by treating molybdic acid with hydrofluoric acid 
and potassium fluoride), in 4 per cent. hydrogen peroxide, and re- 
crystallising the product from aqueous hydrogen peroxide containing a 
little hydrofluoric acid. It forms yellow, transparent, monoclinic tables, 
a:b:¢ = 1°2394:1: 1'9928; B = 50° 28’, is stable in air, loses water, 
at 100°, oxygen at 150°, and, when heated in air, yields potassium molyb- 
date, KMoQ,, when in a vacuum, the fluoroxymolybdate, Mo,F,,2KF. 
Rubidium fluoroxypermolybdate, MoO,F;,,2RbF + H,O, was prepared 
by adding a hydrofluoric acid solution of molybdic acid to a hydrogen 
peroxide solution of rubidium chloride. It forms long, narrow plates 
or prisms which are monoclinic, a: b : c = 1°27415 : 1 : 2°0619, and 
isomorphous with the potassium salt, which it resembles in its pro. 
perties. Casium fluoroxypermolybdate, MoO;F,,2CsF + H,0 (?), pre- 
pared like the rubidium salt, forms yellow plates which probably 
have the composition given. Triammonium= fluoroxypermolybdate, 
MoO,F,,3NH,F, is formed by adding hydrogen peroxide and an excess 
of ammonium fluoride to a hydrofluoric acid solution of ammonium 
molybdate ; also by the action of hydrogen peroxide on both of 
the fluoroxymolybdates MoO,F.,3NH,F and MoO,F,,2NH,F. It 
forms sometimes pointed, sometimes flattened, yellow prisms, which, 
when heated above 100°, lose weight, and leave a residue of molybdic 
anhydride. C. F. B. 


Fluoroxymolybdates : the Non-existence of Cuprous 
Fluoride. By F. Mauro (Real. Accad. Line., 1892, i, 194—203).— 
Cupric fluorozymolybdate, MoO,F.,CuF;,4H,0, separates in transparent, 
blue, six-sided plates from a hydrofluoric acid solution of molybdic 
anhydride and copper oxide in molecular proportion ; the crystals are 
monosymmetric, a:b:c¢c = 14828: 1:1°0987, B = 85°9'.. The 
substance is unaltered by dry air, but readily absorbs moisture from 
the atmosphere, yielding a pasty mass, which subsequently dries, 
leaving a blue powder. The crystals lose weight and become light 
green at 115°, and begin to evolve hydrogen fluoride at 135°. 

Cupric fluorozyhypomolybdate, MoOF;,CuF,,4H,O, is prepared by 
heating cuprous oxide with a solution of molybdic anhydride in 
hydrofluoric acid in an atmosphere of carbonic anhydride, the solution 
being first reduced electrically as in the preparation of the fluoroxy- 
hypomolybdates of potassium and ammonium (Abstr., 1890, 702) ; 
the solution deposits a mixture of red octahedra of metallic 
lustre, now under examination, and cupric fluoroxyhypomolybdate. 
The latter forms blue, monosymmetric crystals, a:b:¢ = 
1:4745 : 1 : 10929, @ = 85° 43', which deliquesce in the air with 
separation of metallic copper; it crystallises unchanged from hydro- 
fluoric acid, but is decomposed by water, copper being deposited. 
The salt possesses reducing propertics, as do all the fluotoxyhypo- 
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molybdates, and is similar in crystalline form to cupric fluoroxys 
molybdate. 

Cuprous fluoride cannot be prepared by the method given by 
Berzelius (Ann. Phys. Chem.,1, 28). The many attempts made by 
the author to prepare cuprous fluoride in various ways merely gave 
metallic copper; there is little doubt but that the substance obtained 
by Berzelius was the impure metal. 

Zine fluoroxyhypomolybdate, MoOF;,ZnF,,6H,0, separates in 
transparent, blue crystals of vitreous lustre from a solution of zine 
oxide (1 mol.) in an electrically reduced solution of molybdic anhydr- 
ide (1 mol.) in hydrofluoric acid. The crystals rapidly deliquescé in 
the air, forming a dark blue paste; they belong to the rhombohedral 
system a:c¢ = 1: 0°5136 or & = 112° 51’, and present the same 
crystallographic properties as the corresponding fluorosilicates, 
fluorostannates, and analogous salts. Tables are given showing the 


crystallographic resemblances between the above and similar salts. 
W. J. P. 


Preparation of Tungstates free from Molybdenum. By C. 
Friepuem and R. Meyer (Zeit. anorg. Chem., 1, 76—81).—Com- 
mercial tungstates and tungstic acid contain varying quantities of 
molybdenum. After several unsuccessful attempts to get rid of this 
impurity, the following method was found to give the desired result. 
Sodium tungstate, prepared in the usual way, is dissolved in cold 
water, and to the saturated solution hydrochloric acid is added until 
the reaction is only feebly alkaline ; the paratungstate thus obtained is 
crystallised out and once recrystallised. One half of it is dissolved in 
boiling water, and hydrochloric and a little nitric acid added ; hydrated 
tungstic acid is precipitated. This is washed thoroughly with hot 
water and added to a boiling solution of the other half of the para- 
tungstate, until a portion no longer gives a precipitate with hydro- 
chloric acid. The bulk of the solution is then filtered, hydrochloric 
acid is added, and the solution is boiled and repeatedly saturated with 
hydrogen sulphide. This precipitates the molybdenum as sulphide, 
whilst the metatungstate is not attacked. The solution is filtered, 
concentrated, oxidised with a few drops of bromine water, and neu- 
tralised with soda; pure sodium paratungstate’ can then be obtained 
from it by crystallisation. To obtain the potassium and ammonium 
salts, the acid should be prepared by adding hydrochloric acid to the 
sodium salt, and then neutralised with potash or ammonia. 

An analysis of sodium paratungstate thus prepared agreed better 
with the formula 5Na,0,12W0,,28H,0 than with 3N ee 


Crystallised Sodium Titanates. By H. Cormmpaur (Compt. 
rend., 115, 823—-825).—The titanates 2Na,0,3TiO,; Na,O,2TiO,, and 
Na,0,3Ti0, are obtained by heating the titanate 3Na,Q,2TiO,, with 
= tungstate containing various proportions of free tungstic 
acid. 

The sesquititanate is obtained in short byaline or milk-white prisms 
by heating 5 parts of normal sodium tungstate at 800° for 10 hours 
with a previously fused mixture of 1 part of titanic anhydride and 
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2 parts of sodium carbonate. The crystals are optically active, be. 
long to the monoclinic system, and are macled after the manner of 
felspars; they are insoluble in water, but dissolve slowly in cold 
hydrochloric acid and more rapidly on heating. 

The bititanate is obtained in imperfect crystals of similar form b 
heating 20 parts of normal sodium tungstate and 5 parts of tungstic 
anhydride with a previously fused and finely powdered mixture of 
4 parts of titanic anhydride and 8 parts of sodium carbonate. The 
crystals are insoluble in water and are very slowly attacked by 
cold hydrochloric acid, but dissolve rapidly when heated with this 
acid, 

The trititanate is obtained in long, highly birefractive needles by 
heating 10 parts of normal sodium tungstate and 5 parts of tungstic 
anhydride with a previously fused mixture of 2 parts of titanic an- 
hydride and 4 parts of sodium carbonate. It is almost insoluble in 
boiling hydrochloric acid, and in sulphuric acid it dissolves about as 
readily as titanic anhydride. 

When the composition of the fused tungstate approaches that of the 
normal tungstate, rutile separates instead of a titanate. The acid 
titanates seem unable to take up a further quantity of base, even when 
fused with highly basic tungstates. C. H. B. 


Action of Antimony on Hydrochloric acid. By A. Dirrs and 
R. Metzner (Compt. rend., 115, 936—939).—Pure antimony, pre- 
cipitated by tin from an acid solution of the trichloride, does not 
attack hydrochloric acid of any strength at any manageable tempera- 
ture, even in the presence of platinum or gold chloride. In the 
presence of oxygen, however, the metal is slowly dissolved, but the 
dissolution takes place with equal facility in the absence of the acid. 

Jn. W. 

Double Halogen Compounds of Gold. By E. Perersen (J. pr. 
Chem. [2], 46, 328—335).—Kriiss and Schmidt (Abstr., 1888, 28, 
1256) maintain that there are no such compounds as Au,C], and 
Au,Br,, the products of the action of chlorine and bromine on gold 
being a mixture of unaltered metal with the trichloride and tn- 
bromide respectively. The author points out that water or ether, as 
employed by Kriiss and Schmidt, to wash out the trichloride or tri- 
bromide is inadmissible, inasmuch as the dichloride and dibromide are 
decomposed thereby. He uses dry absolute alcohol at —20° asa 
solvent for any trichloride, and he obtains considerable evidence that 
even with this the dichloride is being slowly decomposed. The ex- 
periments with chlorine were conducted substantially as directed by 
Thomsen (Abstr., 1888, 559), and they led the author to conclude 
that by the action of a rapid current of chlorine on finely-divided 
gold, without the application of external heat but with provision for 
retaining the heat developed, aurosoauric chloride, Au,Cl, together 
with a small quantity of auric chloride, is formed. This conclusion 
was confirmed by a thermochemical investigation. 

The evidence in favour of Au,Br, was not so good, inasmuch as no 
solvent for the tribromide could be found which would not decompose 
the tribromide; but, considered in conjunction with a thermochemi 
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investigation, it was sufficient to justify the author in concluding 
that aurosoauric bromide also has a separate existence. 
A. G. B. 


Some Platinum-Ammonium Compounds. By O. Caricren 
and P. T. Cieve (Zeit. anorg. Chem., 1, 65—75).—By the action of 
a boiling solution of sulphurous anhydride on the iodonitrate, 
{o> PtLN H;'NH;'NO;, the following two complex crystalline sub- 


stances are formed :— 


NE, NH,-NH 
A. (hy > PUNE NH, 80, + Pt<yH NH > SO. 


B. PtSO, + SPtCN NE S0s + 4H,0. 


A forms star-shaped groups of ill-defined, colourless or pale yellow 
crystals. When treated with hydrochloric acid, it yields platodiamine 
chloride, Pt(NH3‘NH;°Cl). and platinodiamine iodochloride, 

Pt(NH;-NH;Cl),Cil; 
the former in colourless needles, the latter in brown crystals. When 
heated with 3 per cent. hydrogen peroxide, it yields iodohydroxyplatino- 


diamine sulphate, HO-PtI<N EH Nt >SO, + H,0, and hydrozy- 
3 3 


platinodiamine sulphate, Pt(OH)s<N iF N yf > SO: + 4HO; the first 
3 


in small, reddish-brown combinations of the cube with the octahedron, 
the second in long, colourless needles with inclined end faces, and 
also crystallised with 1H,O, in large, colourless plates. When 
treated with silver nitrate, it yields silver iodide, and a compound 
p,-NHs NH NH, NH, 

{Pt 3 3 \ 3 3 

(Pie een 0,) 80 + Pt<Na NH SO 

groups of tetragonal plates (a : ¢c = 1 : 1:0257). 

B, when treated with silver nitrate, yields two crystalline com- 
pounds, PtSO, + 3Ag.S0O;, and Pt(NH,;NH;°Cl),, the first directly, 
4s a white precipitate, the second (platodiamine chloride) when the 
— filtered from this precipitate is treated with hydrochloric 
acid. 

The action of hydrogen peroxide on certain compounds was then 
studied. Hydroxyplatinodiamine chloride, Pt(OH).(NH;-NH;C1)2, was 
obtained both by decomposing the sulphate with barium chloride and 
by the action of hydrogen peroxide on platodiamine chloride; it 
forms small, colourless, tabular, monoclinic crystals, a:b:¢ = 
15310 : 1 : 0°6702. The bromide and iodide, with analogous formule, 
Were prepared from the sulphate by the action of barium bromide and 
iodide respectively ; the first forms short, colourless prisms with 
pyramidal end faces, the second tiny, hexagonal prisms. The nitrite, 
P (OH).(NH,-NH;N O:)., was obtained by the action of silver nitrite 
upon the chloride ; it crystallises in needles, and explodes when heated. 
The nitrate, Pt(OH).(NH;NH,NO;)., obtained from the sulphate and 

um nitrate, or from platodiamine nitrate and hydrogen peroxide, 


in star-shaped 
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forms dendritic aggregates of flat, rhombic tables, and explodes 
when heated.. The sulphate, Pt(OH).(NH;NH;).SO,, was obtained 
by the action of hydrogen peroxide on platodiamine sulphate, both 
crystallised with 4H,O, as described above, and anhydrous in small 
prisms. The dichromate, Pt((OH),(NH;NH;).Cr.0;, was obtained by 
the action of hydrogen peroxide on the precipitate formed when 
potassium dichromate is added to platodiamine chloride. It is a 
lemon-yellow powder which explodes when heated. C. F. B. 


Mineralogical Chemistry. 


Vanadiferous Lignite in the Argentine Republic. By J. J. J. 
Kyte (Chem. News, 66, 211—212).—A seam of lustrous, non-fibrous, 
very brittle, black, bituminous coal has been discovered near the town 
of San Raphael, province of Mendoza, Argentine Republic. The 
sp. gr. of the coal is 1:173, and its proximate composition :— 


Loss at 100° 
Volatile matters........... 
Fixed carbon 


The ash is greenish, and has the following percentage composi- 
tion :— 


Soluble in acid. Insoluble in acid. Undetermined. 
V,0;.... 38°22 SiO,.... 13°70 Traces of Mn, 
P.O,...+ 0°71: FeO... 9°42 MgO, Cl, and 
SO, .... 12°06 Al,O;... 5°26 loss, 1:33 
CaO.... 844 MgO... 083 
Fe,0;... 4°98 
Al,O,; ... 3°32 
K,0 .... 1°73 


The vanadium is nearly all soluble in alkali, and would seem, 
therefore, to be present in the ash chiefly as the uncombined pentoxide, 
partly as potassium vanadate, some, also, as iron or aluminium vana- 
date; and, inasmuch as a ton of this coal would yield 4} lbs. of 
vanadium, it must be regarded as a rich source of vanadium com- 
pounds. D. A. L. 


Artificial. Production of Zircon. By K. v. Curovusrcnorr 
(Jahrb. f. Min., 1892, ii, Mem. 232—236).—The author describes an 
—— he has devised for heating aqueous solutions to a red heat. 

nlike that employed by Friedel and Sarasin, which consisted of a 
steel tube closed at both ends by platinum plates, it is closed at one 


MINERALOGICAL CHEMISTRY. 129 


end only, and consists of a cylindrical platinum crucible enclosed in 
a cast-steel block, the lid being screwed down in such a manner as to 
withstand great pressure. Hitherto but two experiments have been 
made with this apparatus. 

In the first experiment, the crucible was charged with gelatinous 
silica, gelatinous alumina, and gelatinous zirconium hydroxide. It 
was subjected to a gradually increasing heat for six days, and 
allowed to cool. The residue in the crucible was then found to 
consist of a white powder, in part distinctly crystalline. The crystals 
exhibited, under the microscope, hexagonal forms, and had a sp. gr. 
of 2°87. On analysis, they yielded— 


Si0.. Al,O5. ZrO». H,0. Total. 
53°65 23°76 14°54 7°86 99°81 


A mineral of this composition is unknown in nature. It may, how- 
ever, be described as a zirconia-bearing pyrophyllite. 

In the second experiment, the crucible was charged with gelatin- 
ous silica and gelatinous zirconium hydroxide, and hermetically 
sealed. It was heated for two hours by 12 bunsen burners. On 
cooling, it was found that no water had escaped. The crystals 
obtained were mostly pyramidal, and gave, on analysis, 32°84 per 
cent. of silica and 67°17 per cent. of zirconia. B. H. 


Cobaltiferous Chalybite from Neunkirchen. By G. Bop- 
LinpeR (Jahrb. f. Min., 1892, ii, Mem. 236).—A red mineral, éccur- 


ring in thin layers on quartz at the cobalt mine, near Neunkirchen, 
in the Siegen district, gave, on analysis, the following results :— 


FeO. CaO. MgO. CoO. CO. 
54°34 1°21 8°80 3°85 41°55 


The mineral is thus a spathic iron ore containing isomorphous 
admixtures of carbonates of calcium, magnesium, and cobalt, its red 
colour being due to the last named. B. H. B. 


Crystallised Slags from Raibl. By P. P. Heserpry (Zeit. 
Kryst. Min., 21, 56—73).—The author has made a chemical and 
crystallographical examination of a series of slags from the Raibl 
lead works, collected for the University of Vienna. The results are 
of interest in that an artificial lead zinc chrysolite has been observed, 
the existence of which has hitherto been unknown. Analysis shows 
this mineral to have the formula Pb,Zn;Mg,FeSi,oOw. 

In an appendix to the paper, the author gives analyses of the 
dolomite in which the Raibl galena deposits occur. In this dolomite, 
he has detected distinct traces of thallium and of lithium. 

B. H. B. 


Artificial Production of Garnet (Melanite) and Sphene. By 
L. Miche (Compt. rend., 115, 830—832).—An intimate mixture of 
10 parts of titaniferous iron ore, 10 parts of calcium sulphide, 8 paris 
of silica, and 2 parts of carbon was heated in a graphite crucible at a 
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temperature of 1200° for about five hours, and allowed to cool ve 
slowly. The lower part of the regulus consists of the iron sulphide 
Fe,S;, with some granules of iron carbide; the upper part is of 
porous texture, and contains vesicles which enclose crystals of garnet 
(melanite), sphene, and the iron sulphide. 

The garnet is obtained in rhomboidal dodecahedra about 0°5 mm. 
in diameter; hardness 7; sp. gr. 3°8. They are dark brown with a 
vitreous lustre, melt to a black magnetic glass, and have the compo- 
sition SiO,, 36°45; Fe,0;, 29°80; and CaO, 32°65 = 98:90. 

The artificial sphene forms translucid, monoclinic prisms, elongated 
along h'g' or (100)(010), the angle mm or (110)(110) being 113° 2¢6', 
whilst that of the natural crystals is 113° 31'. They attain a length 
of 4 mm., have a strong, positive birefraction with the plane of the 
optical axes in g', a reddish-brown colour, and an adamantine lustre; 
hardness 5; sp. gr. 3°4. Their composition is SiO,, 32°10; TiO,, 
40°00; CaO, 27°14; Fe,0;, traces = 99°24. 

Both garnet and sphene have previously been obtained artificially, 
but never by this method, and in one operation. 

The iron sulphide Fe,S; was obtained in small crystals which 
seemed to belong to the rhombic system, and were identical in their 
properties with those obtained by Gautier and Hallopeau (Abstr,, 
1889, 677). C. H. B. 


Friedelite from the Sj6 Mine, Sweden. By L. J. Icetstrix 
(Zeit. Kryst. Min., 21, 92—95).—Friedelite has been found by the 
author at the Sjé mine, Orebro, Sweden, in association with haus- 
mannite and braunite. An analysis of the mineral gave the follow- 
ing results :— 


Si0,. Cl. MnO. FeO. CaO. MgO. Mn. 4H,0. Total. 
3436 3°00 45°88 135 150 1°50 2°79 900 99°38 


The results are in perfect accord with those of analyses of friedelite 
from Adervielle, in the Pyrenees, and from Harstigen, in Sweden, 
the two other localities at which this interesting mineral has been 
observed. B. H. B. 


Minerals of the Pyroxene Group. By A. Scumipr (Zei. 
Kryst. Min., 21, 1—55).—In this lengthy paper, the author gives 
the results of a careful crystallographical investigation of the 
members of the monosymmetrical series of the pyroxene group which 
are usually known as diopsides. His researches were conduc 
with the following minerals:—Diopside from the Ala Valley, the 
white and green diopsides from Achmatowsk, the diopsides from 
Nordmarken and from the Ziller Valley, and, lastly, the ones of 
the Arany Mountains. B. H. B. 


Chemical Constitution of Hornblende. By H. Hacrckt 
(Jahrb. f. Min., 1892, ii, Ref. 404—406).—The author has analysed 
eight specimens of hornblende, all of which were found to contain 
alkalis. According as they are free from sesquioxides or not, they 
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appear to be isomorphous mixtures of bisilicates or of normal silicates. 
In almost all cases the results were influenced by the presence of 
large amounts of mica in the hornblendes examined, so that the 
existence of hornblende formed exclusively from normal silicates is 
still open to question. B. H. B. 


Physiological Chemistry. 


Influence of Light on Gas Exchange. By C. A. Ewatp (J. 
Physiol., 13, 847—859).—Taking the average of 17 experiments, the 
carbonic anhydride excreted by curarised frogs in the light exceeds 
that produced in the dark by less than 2 per cent., the ratio being 
100: 98°5. If two series are thrown out, where slight muscular 
movements occurred, the animals being incompletely under the 
influence of the drug, the ratio of the remaining 15 is 100: 99, a 
difference which comes within experimental error. Muscular action 
being eliminated, light does not in any appreciable way influence the 
excretion of carbonic anhydride. W. D. H. 


Gaseous Tension in the Blood and Serum of Peptonised 
Animals. By V. Granvis (Real. Accad. Line. 7, ii, 471—478).— 
By the peptonisation of animals, the blood acquires the property of 
giving up a larger quantity of carbonic anhydride than usual in its 
passage through the lungs. The gaseous tension and other. proper- 
ties of the blood were examined in Gaule’s apparatus, and in order to 
ensure absence of oxygen, the blood was drawn from the asphyxiated 
animal; the gas obtained in this way consisted principally of carbonic 
anhydride mixed with a little nitrogen. Comparative experiments 
were made on dogs both before and after injection of the peptone 
solution. It was found that blood drawn from the right auricle has 
4 greater gaseous tension than normal blood from the same source ; 
the reverse is true of blood drawn from the carotid. 

_ Experiments on the amonnt of free and combined carbonic anhydr- 
ide in the serum of peptonised blood, show that the former is slightly 
greater than in the normal blood serum; the quantity of combined 
carbonic anhydride in the serum is considerably diminished by 
peptonisation. Tablés are given supporting the author's a 
J. P. 

Elimination of Carbonic Oxide. By L. pe Sarvr-Marrin 
(Compt. rend., 115, 835—839).—Rabbits were allowed to breathe for 
15 to 20 minutes, through a canula inserted in the trachea, a mixture 
of 2 litres of oxygen with 70 c.c. of carbonic oxide, and the quantity 
of oxygen absorbed was determined by analysis of the gas remaining 
in the flexible india-rubber bag in which the original mixture was 
contained. The rabbits were then allowed to breathe pure oxygen, 
era gas being all collected, and the carbonic oxide in it 
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The elimination is at first very rapid, but quickly diminishes, 
becoming very slight at the end of the third hour. From 5 to 6 per 
cent. of the absorbed carbonic oxide is, however, never eliminated as 
such, but undergoes alteration in the living tissues, and is probably 
converted into carbonic anhydride. C. H. B. 


Influence of Increased or Diminished Consumption of 
Food and of the Salts added to the Food, on Digestion and 
Resorption. By H. Weiske (Landw. Versuchs-Stat., 41, 145—164). 
—In order to ascertain the power of digestion and resorption for oats, 
the solid excrement of five of the rabbits used in the last experiment 
(Abstr., 1892, 647), namely, K (fed with oats alone), M (fed with 
oats and calcium phosphate), J (oats and sodium hydrogen phosphate), 
O and N (oats and sodium citrate), was collected for sixteen succes- 
sive days, weighed, and analysed. The amount of protein differed 
considerably, being least in K and M (4°75 and 5°25 per cent.), and 
highest in O, N, and J (10°81 per cent.). J gave also the highest 
amount of ether extract (4°07), N and O the least (1°74 and 1°55 per 
cent.). The amounts of substance soluble in warm water and in 
artificial gastric juice were also determined: the amount of soluble 
substance (in water) was nearly twice as much in |the case of the 
excrement from J as in the others, whilst the substance soluble in 
gastric juice was much greater in N and O than in K and M. The 
amount of food consumed by the five rabbits during the experiment 
awas about equal, amounting (for the 16 days) ta 884—899 grams 
of air-dry oats. For M, the food was about sufficient, whilst all the 
others lost weight, K 125, J 540, N 885, and O 300 grams, in three 
months. When the results with K (which kad no salts) are com- 
pared with an earlier experiment (Landw.. Jahrb., 21, 796), in which 
the rabbit was similarly fed, except that it had 100 grams of oats 
daily, instead of 55°5 grams, as in these experiments, a great differ- 
ence is found in the digestion coefficients (except ether extract), 
indicating that with the same foods the amounts digested are much 
less when large amounts of food are consumed. Tables are given 
showing the digestion coefficients obtained: with the five rabbits; 
there are differences, but they are not great, and are, moreover, 
irregular, except as regards the protein, which is highest in the case 
of K, the next highest being Af, whilst /, N, and O differ most 
from K. 

A fresh series of experiments was made, in which five rabbits, 
about seven months old, were fed with oats, ad libitum ; four of them, 
Nos. 2—5, having, respectively, each day, 0°1, 0°25, 0°5, and 0°75 gram 
of sodium citrate; No. 1 having none. Each of the rabbits consumed 
1 kilo. of oats in 10 days, after which their appetites began to fail, 
especially in the case of 4 and 5. Tables are given showing the 
amounts of oats consumed during the whole period of 49 days, the 
increase of weight, and the weight and composition of the excrement 
of each rabbit. The digestion coefficients show only slight differ- 
ences, as if the addition of sodium citrate had been without effect. 
But when the amounts of food consumed daily are considered, it is 
seen that the presence of citrate in Experiments 2—5.cansed ap 
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increasing diminution in the amount of food consumed, and that 
instead of the food being more completely digested, as the amount 
diminished (as was observed when different amounts of oats, both 
without salts, were consumed), the using up of the food was the 
me. 

‘ An examination of the blood of the rabbits at the end of the experi- 
ment gave the following results :—No. 1 contained 5°78 per cent., 
No. 5, 5°90 per cent. of ash. The ash contained— 


K,0 percent. Na,O per cent. CaO per cent. 
38°2 4b 114 
35°65 0°68 


results which agree with those of W. Beckmann, who found that © 
sodium citrate had the power of withdrawing sodium and potassium, 
&ec., from the body. N. H. M. 


Proteids of Kidney and Liver Cells. By W. D. Hatursvurrox 
(J. Physiol., 13, 806—846).—Contrasting the proteids found in the 
liver and kidney with those found in the simpler animal cells, such 
as lymph cells (Abstr., 1888, 974), the following general conclusions 
are arrived at :— 

|. Albumin is either absent (kidney) or present in the merest traces 
(liver, lymph cells). 

2. The proteids present fall into two classes ; nucleo-albumins and 
globulins. 

3. The nucleo-albumin of lymph cells, and of the kidney, is obtain- 
able by two methods: (a.) The finely-divided organ is extracted 
with distilled water for 24 hours, and this solution precipitated by 
weak acetic acid. The substance so obtained, called “ tissne 
fibrogen,” by Wooldridge, is a mixture or loose compound of nucleo- 
albumin with lecithin. (b.) The finely-divided organ is ground up 
in a mortar with sodium chloride, and the resulting viscous mass 
poured into excess of distilled water. The nucleo-aibumin rises to 
the surface of the water. That the material prepared by the two 
methods is identical is shown by— 

i. The result of gastric digestion, leading to an insoluble residue of 
nuclein. ii. After extraction of the organ by one method, the residue 
yields only traces by the other. iii. The heat coagulation temperature 
is the same, namely, 63—65°, in the case of the kidney. iv. Phos- 
phorus estimation in both cases gives the same result; in the case of 
the kidney 0°37 per-cent. 

4. The liver nucleo-albumin is obtainable in small quantities only, 
and only by the first method just described; it is remarkable for its 
high percentage of phosphorus, 1°45 per cent. 

_9. All these produce intravascular clotting when injected into the 
circulation in rabbits. They do so even after the removal of the 
lecithin. This may be because nucleo-albumin is the mother sub- 
stance of fibrin ferment (Pekelharing, Abstr., 1892, 1112); or partly 
because these substances dissolve the white corpuscles. 

6. The nucleo-albumins give none of the reactions of a protedse or 
peptone (compare Wright, Abstr., 1892, 646). 
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7. In all these varieties of cells there is a globulin which js 
coagulated by heat at about 48—50°. There is, in addition to this, 
in the liver cells, a globulin, which is coagulated by heat at about 
70°. 

8. Peptone, proteose, pepsin, myosin, and mucin are absent from 
both liver and kidney cells. 

9. The proteid formerly called cell-globulin 8. by the author is a 
nucleo-albumin, although whether it is the same as, or different 
from, that already mentioned, must be subject of renewed research. 

10. Liver and kidney, when fresh and blood-free, have an alkaline 
reaction. Like muscle and lymph cells, they turn acid in a short 
time.  W. D. #4. 


Mucin in Bone. By R. A. Youne (J. Physivl., 13, 803—805).— 
Ebner (Arch. milr. Anat., 29) having shown the close analogy of the 
decussating fibres in bone to the white fibres of connective tissue, and 
that they are not calcified, it appeared necessary to investigate whether 
the matrix in which they are imbedded is completely calcified or 
not. This question may be most readily solved by ascertaining whether 
mucin, the most abundant constituent of the uncalcified matrix of 
connective tissue, is present or absent. The dense compact tissue of 
bone was used (care being taken to strip off all the periosteum), and 
not the spongy bone, as it is very difficult to free the latter from ad- 
mixture with marrow, and it has been shown by Rustitzky (Centr. 
med. Wiss., 1872, 562) that the marrow of some bones yields mucin. 
The bone was used either in the form of fine shavings or in powder, 
and was covered with excess of lime water or baryta water (diluted 
with 4 parts of water). The mixture was left for three or four 
days (being frequently stirred), and then: filtered. The filtrate was 
treated with acetic acid of various strengths, but in no case was there 
any precipitate. Thus, ordinary compact bone, unlike the other connec- 
tive tissues, contains no mucin, and from this it appears that in the 
process of ossification the connective tissue matrix is completely 
calcified. W. Dz #. 


Lacto-globulin. By R. T. Hewrerr (J. Physiol., 13, 798—802).— 
Sebelien stated that ordinary cows’ milk contains a small quantity of 
globulin (precipitable by saturation with magnesium sulphate after 
the caseinogen has been precipitated by saturation with sodium 
chloride). 

Halliburton (Abstr., 1891, 339) found that this precipitate does 
occur, but considered it to be a portion of the lactalbumin precipitated 
by the saturation with two salts, 

Sebelien (Abstr., 1991, 951) having reaffirmed his original state- 
ments, the present research was undertaken to test their accuracy. 
The following conclusions are arrived at :— 

1. Sodium chloride is a more perfect precipitant of caseinogen than 
magnesium sulphate. 

2. Caseinogen in milk is not completely precipitated by saturation 
with either sodium chloyide or magnesium sulphate, a small quantity 
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remaining in solution, and this is precipitable by warming to 35°, or 
by saturation with a second neutral salt. 

3. This residual caseinogen is, possibly, more intimately associated 
with the calcium salts in milk than the rest of the caseinogen, as 
the precipitate is found to be mixed with a considerable quantity 
of calcium sulphate; this is more abundant when the milk is 
first saturated with magnesium sulphate, and then with sodium 
chloride. 

4. This residual caseinogen forms the greater part of Sebelien’s 
lacto-globulin; there is, however, a very small quantity of a ‘true 
globulin present; it is precipitated by dialysis, and by saturation 
with neutral salts, coagulable by heat, and not by rennet. 

5. In order to prepare pure lacto-albumin, it is necessary to dialyse 
its solution for some time to precipitate remaining traces of caseinogen 


and globulin. W. D. H. 


Microchemical Localisation of Phosphorus in the Tissues. 
By L. Litrenreip and A. Monti (Zeit. physiol. Chem., 17, 410—424). 
—The importance of phosphorus in bio-chemistry is very great: for 
not only inorganic phosphates occur, but organic compounds like 
lecithin, protagon, and nuclein. 

The method recommended for detecting this element, micro- 
chemically, in the tissues is the following :— 

The organ or tissue must be fresh; the preparation is placed in a 
solution of ammonium molybdate, and is left there for minutes or 
hours, according as to whether the phosphorus is in a simple or 
complex union. The pieces of tissue, which appear yellow to the 
eye if much phosphorus is present, are then washed with water con- 
taining a little pyrogallol, until the liquid no longer. takes a brown- 
yellow tint, but remains clear. The pieces are then placed in 20 per 
cent. pyrogallol ; this reduces the phosphomolybdic acid, and leads to 
yellow, brown, or black coloration, according to the amount of 
phosphorus present. After a few minutes, the preparation is again 
washed, and examined microscopically in water, or it may be passed 
through alcohol into xylene, and mounted in balsam. 

For sections, the following modification is recommended :—The 
sections are taken directly from the molybdate to an ethereal solution 
of pyrogallol, The coloration is not so diffused as when water is used 
in washing. 

The method was found to give good results with substances like. 
nucleic acid rich in‘phosphorus, whilst it gave negative results with 
proteids free from phosphorus. It was then applied to cells and 
tissues with the fullowing results :— 

1. Cells in general. The nucleus is deeply coloured, especially the. 
karyomicrosomes, and the. optical sections of the nuclear network. 
The protoplasm is coloured-also, but less intensely. In cell division, 
it is the chromatic fibres which are most stained. This, however, was 
im vegetable cells. In the cells of the testis, the protoplasm is so rich 
in phosphorus that hardly any distinction between it and the nucleus 
could be made out. The cell membrane of plant cells is not coloured ;. 
the crystals of plant vitellin are deeply coloured. 
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2. Bacteria are coloured a weak brown. 

3. Epithelial cells of the frog and salamander’s epidermis.—Tho 
nucleus is coloured ; in the deeper layers the cytoplasm is coloured 
also, but less deeply; on the surface, when mucin is being formed, 
it is not coloured. 

4, Hydra.—Here also the nuclei are better stained than the proto. 

lasm. 

“J 5. Spermatozoa.—The head is intensely coloured; the rest not, 
In dog’s spermatozoa the hinder part of the head is most coloured. 

6. Blood.—The red corpuscles are stained a deep yellow-brown, 
due probably to lecithin. The leucocytes behave ‘like other cells; 
their nucleus is darkly, their cytoplasm faintly, coloured. The 
platelets are dark brown. 

7. Connective tissues.—Here the nuclei of the cells stand ont 
promivently. 

8. Bone.—The large amount of phosphates here rendered the 
observations valueless. 

9. Cartilage-——The matrix is free from phosphorus; the cells con- 
tain it, especially their nuclei. 

10. Nerve cells.—Here the nuclei are less coloured than the cyto- 

lasm. 

11. Kidneys.—The whole cytoplasm is rich in phosphorus; this is 
probably due to phosphates passing into the urine. 

12. Muscle.—The deep colour readily produced here is also probably 
due to phosphates. The coloration is most marked in the dark stripes. 

W. D. #H. 

Lactic acid in Blood and Urine. By T. Irisawa (Zeit. physiol. 
Chem., 17, 340—352).—The results of this research may be summed 
up as follows :— 1 

1. Lactic acid is always present in blood removed from the dead 
body. 

2 In urine drawn off from men shortly. before death, lactic acid 
was found three times in seven cases. 

3. The presence of lactic acid in blood corpuscles and pus was also 
noted. 

4, In blood drawn freshly from the veins of a dog, lactic acid was 
found in each experiment. ’ 

5. In artificially produced anzmia, the amount of lactic acid in the 
blood rises in proportion to the lessening of oxidation processes. 

Crystals of potassium dihydrogen phosphate were prepared from 
liver and pancreas; the acidity of dead organs is probably partly 
explicable in this way. W. D. H. 


Action of Phosphorus and of Arsenious Anhydride on the 
Animal Organism. By T. Arakt (Zeit physiol. Chem., 17, 311— 
339).—In previous researches (Abstr., 1891, 1125, 1392; 1892, 517, 
1113) it has been shown that various circumstances tending to 4 
diminution of oxidation processes in the body lead to the appearance of 
lactic acid in the urine; the present commuication is a continuation 
of these, the experiments being performed on dogs and rabbits. The 
phosphorus was administered dissolved in olive oil, subcutaneously ; 
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the arsenious anhydride was mixed with the food. In the case of 
phosphorus poisoning, lactic acid appears quickly after the poison is 
given; the amount varies, and the variations show no relation to the 
liver affection produced. The amount of lactic acid in the urine 
may be increased by combining carbonic oxide poisoning with that 
produced by phosphorus. Jaundice sets in later; it is almost 
entirely bile pigment only that passes into the urine. ‘ 

The appearance of lactic acid in the urine cannot be explained on 
the grounds of anemia. The amount of blood pigment varies but 
little. It is probably due to the diminished activity of the heart, and 
thus indirectly to a lessening of oxidation processes by the slowing of 
the circulation through the lungs and tissues. 

Glucose is seldom formed in the urine, thus contrasting with 
carbonic oxide poisoning. Leucine and tyrosine were never found, 


The action of arsenious acid is precisely similar, only rather slower 
in onset. W. D. iH. 


Putrefaction in the Intestines. By C. Scnmirz (Zeit. physiol. 
Chem., 17, 401—403).—Rovighi (Abstr., 1892, 226), Winternitz 
(ibid., 1116), and others have stated that a diet of milk or kephir 
lessens the ethereal hydrogen sulphates in the urine. This has been 
ascribed to the lactic acid produced from the milk sugar acting as an 
antiseptic in the intestines. 

The present communication states :— 

1. That feeding with lactose, mixed with the ordinary diet, causes 
no lessening of the output of ethereal hydrogen sulphates. 

2. Administration of free hydrochloric acid with the food causes, 
in dogs, no lessening of the ethereal hydrogen sulphates in the 
urine. 

3. In man, however, 40 or 50 drops of a 10 per cent. solution of 
hydrochloric acid, given in the day, lessen the output of these 
sulphates by as much as 40 per cent. ‘This is in accordance with the 
observations of Biernacki (Deut. Arch. klin. Med., 49, Heft 1). 

_ 4. The constituent of milk and kephir, which produces the lessen- 
ing in the output of these sulphates is casein. Feeding dogs on 
freshly precipitated casein produces this result. W. D. H. 


Ptomaines from the Urine in Erysipelas and Puerperal 


—— By A. B. Grirrirus (Compt. rend., 115, 667—669).—See this 
vol., i, 183, 


Chemistry of Vegetable Physiology and Agriculture. 


Interchange of Carbonic Anhyride and Oxygen between 
Plants and the Atmosphere. By T. Scnuoxsive, Jun. (Compt. 
rend., 115, 881—883).—The plants were grown in sealed vessels in a 
— quartz sand mixed with a little chalk, and were watered with 

» LXIV. ii, 
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fertilising solution. The uppermost layer of the soil was ignited ty 
prevent the growth of alge, but even then a blank experiment showed 
that a slight amount of carbonic anhydride was absorbed, and oxygen 
evolved. 

After the seeds were sown, the air was exhausted from the vessel 
and replaced by known quantities of pure nitrogen and oxygen, and 
during the growth, the composition of this atmosphere, small samples 
of which were withdrawn and analysed from time to time, was ad. 
justed by adding known quantities of carbonic anhydride, or removing 
known quantities of oxygen by circulation over a known weight of 
red-hot copper. The total volume of the gas was again measured ai 
the end of the experiment. 

Plants of large-leaved cress from 0°0437 gram of seed absorbed in 
47 days from the sowing at the end of April, 1171°5 c.c. of carbonic 
anhydride, and gave out 1563°4 c.c. of oxygen, or in the ratio of 
0°75:1. Plants of feather-grass (hougue laineuse) from 0°05 gram of 
seed absorbed in 43 days, 1501 c.c. of carbonic anhydride, and gave 
out 1836 ¢.c. of oxygen, or in the ratio of 0°82: 1. Jn. W. 


Absorption of Free Nitrogen by Plants. By T. Scutozsivo, 
Jun., and E. Laurent (Compt. rend., 115, 732—735 ; Ducuavx, ibid, 
735—736 ; and BertHEx0ot, ibid., 737—738).—Schloesing and Laurent 
have investigated, by the methods previonsly described, the absorp. 
tion of free nitrogen by soils on which are growing various alge, the 
precise nature of the alge being determined by Bornet. With culti- 
vations of Nostoc punctiforme, N. minutum, Brachythechiwm rutabulum, 
and Barbula muralis, in some cases separate, in others mixed in pairs, 
the absorption of atmospheric nitrogen was very distinct, but no 
such absorption was observed with cultivations of the similar alga 
Microcoleus vaginatus. Estimation of the carbon and nitrogen in the 
superficial layer of the soil indicates that the nitrogen absorbed is 
found in the tissues of the plants, the energy required being provided 
through the medium of the chlorophyll. 

It follows that the absorption of atmospheric nitrogen is effected by 
the lower vegetable organisms at the surface of the soil, and not, a 
Berthelot supposes, through the influence of microbes in the body of 
the soil 

Duclaux, at whose suggestion Schloesing and Laurent undertook 
these investigations, points out that the occurrence of alge and lower 
organisms at the surface of the soil had frequently been observed by 
Berthelot and others, but that their true function had been over 
looked. 

Berthelot points out that in one of his earlier papers he showed 
that the absorption takes place both at the surface of the soil and 
throughout the mass, and he contends that, although Schloesing and 
Laurent have proved that certain alge and other lower organist 
containing chlorophyll have the power of absorbing free nitroge?, 
they have advanced no evidence that this power is not also shared by 
colourless lower organisms which seem to contain no chlorophyll (# 
in his own experiments with humic acid):and which occur below the 
surface of the soil, C. H. B. 
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Colouring Matter of Pollen. By G. Berrranp and G. Potravtr 
(Compt. rend., 115, 828—830).—Yellow and orange pollen from 
various flowers, with the exception of dry pollen, such as that of 
[rtice, Graminee, and the like, contain carotene, which can be ex- 
tracted with light petroleum, and is identical with the carotene 
from other sources. Colorimetric estimation indicates that the oily 
drops on the surface of the pollen of Verbascum thapsiforme contain 
not less than 6°6 per cent. of carotene, which is a relatively high pro- 
portion. The carotene occurs in the oily drops that cover the surface 
of the pollen grains, and it is not improbable that the odour of the 
product of the spontaneous oxidation of the carotene is attractive to 
insects. C. H. B. 


Carbohydrates in Leguminous Seeds. By KH. Scuunze (Landw. 
Versuchs-Stat., 41, 207—-229).—It is probable that A-galactan is 
present in the seeds of Piswm sativum, Vicia sativa, and V. faba, and 
that paragalactan occurs in Pisum sativum, Vicia faba, and in Soja 
hispida, although both have hitherto been prepared from the seeds of 
Lupinus luteus. 

£-Galactan (lupeose, Abstr., 1892, 1171) gives no precipitate with 
sodium, ammonium, and magnesium sulphates, and with ammonium 
phosphate, and is therefore, perhaps, not a colloid substance (compare 
G. Pohl, Zeit. physiol. Chem. 14, 154). On the other hand, all 
attempts to obtain it in a crystalline form failed. In this respect, it 
differs from stachyose, as well as in its behaviour towards strontium 
hydroxide which precipitates 8-galactan and towards hot dilute sulph- 
uric acid. Whilst stachyose yields galactose, grape sugar, and fruit 
sugar, B-galactan yields galactose, fruit sugar, and at least one other 
glucose, but no grape sugar. The formula of A-galactan is probably 
CyHyOx or CysH—O. The amount of A-galactan in lupin seeds was 
estimated (Landw. Versuchs-Stat., 39, 283) by boiling an aqueous 
extract with dilute hydrochloric acid, extracting the glucose, and cal- 
culating the amount of A-galactan, on the assumption that 100 parts 
of B-galactan yield 111 parts of glucose: a percentage of 10°20 was 
found. Inasmuch as fruit sugar is also found, it is obvious that the 
result was too low; in fact only about 80 per cent. of the theoretical 
amount of glucose is actually produced. The percentage of A-gal- 
actan would thus be 12°75 (instead of 10°20). Almost the same 
results (13°12 and 12°44) were obtained with other samples of seeds by 
comparing the results obtained from the aqueous extracts with that 
obtained with f-galactan itself. Another determination by means of 
the amount of mucic acid obtained by oxidation with nitric acid, gave 
the percentage 11:2. The results indicate that 8-galactan is the only 
soluble carbohydrate which occurs in lupin seeds in any quantity. 

When paragalactan is hydrolysed, arabinose is formed as well as 
galactose, and it is suggested that the name of paragalactan should 
be altered to paragalactoaraban. It was already shown (Landw. 
Versuchs- Stat., 36, 447) that this substance is very easily altered by 
acids, and it seemed desirable to exumine the behaviour of the sub- 
stance towards Hoffmeister’s reagents for cellulose (Landw. Jahrb., 
17, 239). For this purpose, the residue obtained by extracting finely- 
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powdered lupin seeds with ether, then with dilute aqueous potash, 


and finally with water, was employed. This residue contained crude 


protein (3°38), non-nitrogenous substance (85°72), and ash (10°90 per 


cent.). When treated successively with a mixture of hydrochloric 
acid and potassium chlorate, and with hot, dilute ammonia, an average 
amount of 25°71 per cent. of cellulose was obtained (30 per cent, of 
the non-nitrogeneous constituents of the residue). Glacial acetic 
acid at 90° (Hoffmeister’s method for removing starch, Landw. Jahrb., 
18, 774) dissolves the greater part of the residue, which is thus 
scarcely more stable than starch (compare Abstr., 1890, = 
. H. M. 


Amount of Ash in Etiolated Leaves. By W. Pattavin (LZapi. 
Stat. Record, 4,207; from Ber. deut. bot. Ges., 1892, 179).—Etiolated 
leaves of wheat and vetch were found to contain less ash than the green 
leaves ; the difference was specially marked in the case of the calcium. 
A similar diminution of ash was observed with plants grown in air kept 
saturated with moisture, that is, with hindered transpiration. This, 
in conjunction with the fact that the conditions of etiolation hindered 
transpiration, indicates a connection between transpiration and the 
acquisition of ash constituents. N. H. M. 


Analyses of California Prunes, Apricots, and Peaches. by 
G. E. Cosy and H. P. Dyer (Hap. Stat. Record, 4, 157—162; from 
Californ. Bul., No. 97, 1892).—The following analytical results, ob- 
tained with the various fruits, are given :— 


In fresh fruit (per cent.). In juice (per cent.). 


Dry rs ree a Acid 
matter, | 48h. | Nitrogen. | Sugar. Sugar. | (as $0). 


Peaches (1) 21°50 62 15“ 20 -00 0-17 
Peaches (2) 13°50 . 10° | 14°00 0°32 
18°71 . . 11°65 | 16°70 0°48 
14°43 | 0°52} 0-229 | 10°76 | 13°34 | 0°68 
Dried prunes .... 72°00 6 | 47°25 | — | 0°62 


The percentage composition of the pure ash of the whole fruit of 
(i) French prunes and (ii) Royal apricots is next given. 


K,0O. Na.O. CaO. MgO. Fe,Os. MnQg,. P,O;. SO. SiO». Cl. 
I. 6592 318 324 616 085 031 15°19 2°37 456 019 
II. 5488 10°57 3°52 3°85 1°71 0°31 13°86 2°95 7:85 0°60 


After grapes, apricots remove most mineral matter from the soil; 
prunes and oranges taking, about equally, the third place. This 
is contrary to results obtained with European fruits. A table is give? 
showing the amounts of ash, potash, phosphoric acid, and nitrogen ™ 
1000 lbs. of the European and Californian fruits. Whilst Californian 
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pranes withdraw less mineral, they take up more nitrogen than the 
European. With regard to apricots, the Californian and European 
contain about the same amounts of mineral matter, but the former 
take 2°5 times as much nitrogen as the latter. N. H. M. 


Relative Value of Maize Silage and Field and Fodder Maize 
for Milk and Butter Production. By L. W. Wott (Eep. Stat. 
Record., 4, 187—180; from Wiscon. Stat. Rep., 1891, 49—60). 
Twenty cows were divided into two lots, which were fed alternately 
on silage and fodder ad libitum in conjunction with hay (4 lbs.), wheat 
bran (5 lbs.), and wheat shorts (2 lbs.). The first period of the 
experiment was from December 15 to February 9; the second, 
February 16 to April 13; each being preceded by a week of pre- 
liminary feeding. The weight of milk was recorded each milking, and 
every three or four weeks the morning and evening milk of each 
cow was tested by the Babcock method for a week. At such times 
the cows were weighed daily, and the amount of water consumed 
ascertained. The total food consumed at each feeding and the 
amounts left over were recorded. During the silage period, it was 
found that the average weight of cows was greater than when fed 
with fodder. The total amounts of milk produced with silage and 
fodder maize were almost identical, but when the areas of land 
required to produce the two foods are considered, it is seen that 
silage would have produced 243 lbs. more milk (or 12 lbs. of butter) 
than the dry fodder, equivalent to a gain of a little more than 3 per 
cent. in favour of the silage. N. H. M. 


Losses in ensiling and field-curing Maize. By F. W. Wott 
(Exp. Stat. Record, 4, 145—147; from Wiscon. Stat. Rep., 1891, 
227—231).—129,014 lbs. of maize was put into a silo with 3800 Ibs. of 
millet as a covering. The silage was good with the exception of the 
top 6 inches. The same weight of maize was left in the field for the 
greater part of the winter, which was favourable, although the 
autumn was wet. The maize contained in each case 32,432 Ibs. of dry 
matter and 2580°5 lbs. of protein. Of this the silage lost 10°3 per cent. 
of dry matter and 12°5 per cent. of protein; whilst the field-cured 
maize lost 28°3 per cent. of dry matter and 348 per cent. of protein. In 
previous years, the loss in the ensilage was greater, which was prob- 
ably due to the small quantity of fodder employed. N. H. M. 


Influence of the Distribution of Manures in the Soil on their 
Utilisation. By T. Scutorsina (Compt. rend., 115, 698—703 and 
768—771).—A poor soil prepared by mixing 84 parts of a very 
sandy subsoil with 16 parts of an argillaceous subsoil was mixed with 
potassium sulphate, sodium nitrate, superphosphate from bones, and 
magnesium suiphate. In-the first case, the manures were dissolved 
im water and every care was taken to mix them as uniformly with the 
soil as possible. In the second case. the soil, which measured 1°75 m. 
m length, 1:2 m. in breadth, and 0°35 m. in thickness, was cut into 
eight longitudinal furrows, 12 cm. deep and 15 cm. apart, and one 
eighth of the mixed manure was spread along the bottom of each 

11—2 
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furrow, the furrows being afterwards filled up. In both cases the 
soil was previously mixed with about 0°25 per cent. of chopped straw 
in place of humus. 

Each quantity of soil was divided into five sections, and wheat, 
potatoes, beet, haricots, and peas were sown on separate sections, 
The experiments with beet gave no results in consequence of the 
attacks of insects and fungi. Wheat, potatoes, haricots, and peas 
developed somewhat more vigorously in the second case, where the 
distribution of the manure was irregular, but reached maturity 
somewhat later, the differences in the time of ripening being least in 
the case of wheat. 1 

Wheat, haricots, and potatoes gave a distinctly larger crop with 

an irregular than with a uniform distribution of manure, whilst peas 
gave practically the same weight of crop under both conditions. 
The first three plants also utilised a distinctly larger proportion of 
phosphoric acid when the manure was irregularly distributed, whereas 
with peas the reverse was the case, probably because the plant 
developed before the phosphoric acid had time to diffuse through the 
soil. All four crops utilised a markedly higher proportion of 
nitrogen when the distribution was irregular, and haricots, peas, and 
potatoes utilised a considerably higher proportion of potassium. 
Wheat utilised a somewhat lower proportion of potassium when the 
distribution was irregular. If the crops in the second case (irregular 
distribution) had been allowed to ripen fully instead of being cut 
when the crops in the first case (uniform distribution) were ready, 
the differences wouid have been still greater in favour of the sevond 
case. 
It would seem that, so far as these experiments go, the manures 
experimented with are better utilised by crops when distributed in 
lines than when uniformly diffused through the soil. In the former 
case, a certain number only of the rootlets-come in contact with the 
manure, but meet with it in a concentrated form, whereas in the 
latter all the rootlets are alike in contact with the manure but the 
manure is, so to speak, in a much more diluted form. C. H. B. 


Employment of Ferrous Sulphate in Agriculture. By H. 
Borret and G. Paruren (Ann. Agron., 18, 418—440).—After remark- 
ing on the conflicting nature of the evidence as to the benefit or 
injury to crops to be derived from dressings of ferrous sulphate, the 
authors give a historical sketch of our knowledge on the question 
and follow this by detailed accounts of recent experiments executed 
by themselves at Grignon. 

Pyritous shales have been long employed in the districts in which 
they are found. As at first extracted they contain, according to 
Lefebvre’s analysis: iron sulphide, 19:4; carbonaceous matter, 22°; 
clay, 34°0; calcium sulphate, 1°9; water, 22°2. Nitrogen is present 
to the extent of 0°5 to 1-0 per cent. These shales are used as manures 
after 15—18 months exposure to air, when most of the sulphide 
transformed into iron and aluminium sulphates. An instance is 
given, from experiments made in 1777, where a small dressing of 
this material (about 850 litres per hectare) more than doubled the 
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yield of sainfoin as compared with an unmanured plot, aad produced 
a greater increase than a good dressing of farmyard manure. The 
nitrogen in this dressing would be insignificant; leguminous crops 
show the greatest benefit from this application. Sir H. Davy’s 
opinion, in commenting on the results obtained with ferrous sulphate 
by Pearson, was that this substance acted by producing gypsum, and 
on the same theory he explained its injurious action when lime is 
lacking in the soil. Gris and Dumont, in France, and Griffiths, in 
England, have since noticed the deepening of the green tint in 
chlorotic plants after a very small dressing of ferrous sulphate, and 
Griffiths has obtained some remarkable increases of crop by employ- 
ing the salt at the rate of 4 cwt. per acre, in the case of beans, 
turnips, potatoes, hay, and mangolds, but not with cereals. He 
maintains that the dressing greatly increases the proportion of iron 
and of phosphoric acid in the ash of the crops, but diminishes the 
potash. The author’s experiments were as follows :— 

Action of Solutions of Ferrous Sulphate on Plants.—Seedlings of 
peas and oats were supported with their roots immersed in solutions 
of ferrous sulphate and other salts of known strengths. After a 
month of immersion in pure water and in sodium nitrate, am- 
monium sulphate, sodium chloride, or magnesium sulphate solution 
(2:1000), the plants were healthy and growing; less healthy in the 
same saline solutions at 5:1000. In ferrous sulphate, lead acetate, 
copper sulphate, or zinc sulphate, of either strength they were abso- 
lately dead. Experiments with more dilute solutions of ferrous sulph- 
ate showed that whilst dilutions of 1/1000 and 1/2000 were still very 
injurious, a certain amount of growth was possible in dilutions of 
1/4000, especially where some of the iron was deposited by oxidation 
as basic ferric sulphate. During this oxidation free sulphuric acid is 
formed, which is very deleterious to plants, solutions of 1/5000 being 
fatal; but in an extremely dilute solution it may be neutralised by 
calcareous dust from the air. In every case where the solutions of 
ferrous sulphate became perceptibly acid by oxidation, the plants 
were killed or injured. Solutions of iron citrate and citric acid are 
a8 injurious as those of iron sulphate and sulphuric acid. 

Cultures in Artificial Soils containing known proportions of Calcium 
Carbonate—The general result of these experiments is that ferrous 
sulphate is always injurious if the soil does not contain an excess 
oflime. Directly the drainage water shows traces of free acid, or of 
soluble iron compounds, injury is perceived. Should these soluble 
compounds get washed down into a lower stratum of soil, plants 
will grow in the surface soil, but their roots will not penetrate the 
lower layer atall. Should the soil contain much lime, large dress- 
ings of ferrous sulphate may be applied without injury, especially if 
this be done some time before crops are sown. A dressing at the 
extreme rate of 20 kilos. per square metre incorporated with a soil 
containing 19 per cent. of calcium carbonate was more of less in- 
jurious to peas and oats sown the same day; many of the plants 
failed, but those of the oats which grew were not inferior to those 
grown in plain soil. After removing the peas and oats, white 
mustard was sown on the same plots and flourished normally ; at this 
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date no free acid or soluble iron salt could be detected in the soil at 
any depth. Determinations of total solids, ash, phosphoric acid, pot- 
ash, and iron in the peas and oats grown with or without a heayy 
dressing of ferrous sulphate exhibited uo differences which could be 
traced to the influence of this salt. The conclusions of Griffiths on 
this point are in contradiction with those of the authors. 

To sum up, they consider ferrous sulphate beneficial only where 
the soil contains an excess of lime; its direct effect is to produce 
gypsum, te which much of the benefit must be ascribed, although 
there may be secondary benefits ; the proportion of phosphoric acid in 
the crops raised with ferrous sulphate is not increased, nor is that of 
potash decreased, as was the case in Griffith’s experiments. 


J. M. H. M. 


Analytical Chemistry. 


Potassium Hydrogen Tartrate in Volumetric Analysis. By 
A. BorntrarGer (Zeit. angw. Chem., 1892, 294)—The author, some 
time ago, proposed to use potassium hydrogen tartrate for the stan- 
dardising of volumetric alkali. He now points out that the salt may 
be conveniently used to prepare normal alkali without the use of a 
normal acid. To prepare normal soda, an approximately prepared 
solution of sodium hydroxide, which must be free from carbonic acid, 
is added to a hot solution of 3°7626 gram of potassium hydrogen tar- 
trate, until the liquid is neutral. If less than 20 c.c. of the alkali is 
required, the soda must be proportionally diluted. L. ve K. 


Gas-volumetric Estimation of Iodine. By Li. Marcutewskt 
(Zeit. angw. Chem., 1892, 205—206).—The author, who at first did not 
get satisfactory results with Baumann’s gas-volumetric method, bas 
now, however, been very successful when following Baumann’s latest 
directions (compare this vol. ii, 87). L. ve K. 


Estimation of Nitrogen by Kjeldahl’s Method. Ry O. Bir 
TCHER (Landw. Versuchs-Stat., 41, 170—173).—In estimating nitrogen 
in substances free from nitrates, Wilfarth’s modification of Kjeldahl’s 
method was found to be the most suitable. Copper sulphate was en- 
ployed for a long time, until it was found that with substances which 
are difficult to decompose, such as horn meal, fish meal, &c., consider 
ably more nitrogen was found when mercury was used than with 
copper sulphate, although the boiling with copper sulphate was con- 
tinued as long as possible (4—5 hours), and the liquid was colourless 
when cold. With mercury, two hours’ boiling is sufficient ; and it was 
found unnecessary to add potassium sulphide and zinc before distil- 
ling, 15 gram of zine dust being sufficient. In view of the many 
essential alterations made from time to time in the Kjeldahl method, 
Stutzer has proposed to substitute the name “ sulphate method.” 

N. 


H. M. 
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Estimation of Nitric Nitrogen. By O. Birrcuer (Landw. 
Versuchs-Stat., 41, 165—169).—The following method was found to 
give very good results, both with Chili saltpetre and with the most 
various mixed manures:—The saltpetre (10 grams) is dissolved in 
water (500 c.c.), and of this solution, 25 c.c. put into a 400 c.c. 
distilling flask with water (about 120 c.c.), washed and dried 
rine dust (5 grams), powdered iron (5 grams), and aqueous soda 
(80 c.c. of 32° R.). The flask is then connected with a, condenser 
provided with a receiver, containing 20 c.c. of titrated sulphuric acid, 
and after one or two hours, 100 c.c. is distilled off, and titrated as 
usual. A number of analyses made by the method are given. 


N. H. M. 


Modified Gunning-Kjeldahl Method for use in presence of 
Nitrates. By A. L. Winton (Chem. News, 66, 227—228).—The 
following modification of the Gunning-Kjeldah! method is suggested 
to render it available in the presence of nitrates. 0°5 or 1 gram is 
digested for two hours, with 80 c.c. of a mixture containing 2 grams 
of salicylic acid for every 30 c.c. of sulphuric acid, the mixture being 
frequently agitated, 2 grams of zinc dust is then added, shaking con- 
tinuously, and after heating the flask gently, until dense fumes cease 
to be evolved, 10 to 12 grams of potassium sulphate is added, the 
boiling being continued to complete oxidation. Water is carefully 
added to and shaken with the mixture, as the latter commences to 
solidify on cooling; the subsequent distillation with soda is con- 
ducted in the usual manner. D. A. LL. 


Microchemical Localisation of Phosphorus in the Tissues. 
By L. Littenretp and A. Monti (Zeit. physiol. Chem., 17, 410—424). 
—See this vol. ii, 135. 


Gravimetric Estimation of Sulphuric Acid. By M. Weini«a 
(Zeit. angw. Chem., 1892, 204—205).—The author recommends the 
following process :—An accurately measured quantity of the acid is 
iutroduced into a weighed platinum dish, and mixed with a very small 
excess of ammonia. The solution is evaporated'to dryness, and the 
residue is finally dried for half-an-hour at 115—120°. After cooling 
in a desiccator, the whole is weighed. The sulphuric acid is then 
calculated from the amount of ammonium sulphate thus obtained. 
The results are said to be more accurate than those obtained by 
precipitation with barium chloride. L. pe K. 


The Action of Benzoic Chloride on Ammonia. By V. Leu- 
MANN (Zeit. physiol. Chem., 17, 404—409).—Benzoie chloride is a 
reagent much used for the separation of diamines and other sub- 
stances from urine. - 

When shaken with ammonia, benzamide is formed. The benz- 
amide can be obtained by repeated shaking of the aqueous solution 
with ether. This may cause a small error in those analyses of urine 
in which benzoic chloride is used. The reagent does not act, how- 
ever, on urea, or on creatinine. W. D. H. 


146 ABSTRACTS OF CHEMICAL PAPERS. 


Estimation of Urea. By E. Béprxmr (Zeit. physiol. Chem., 17, 
140—147).—The best method of estimating urea is found to be that 
of Sjéqvist and Mérner (Abstr., 1891, 146). W. D. 4H. 


Volumetric Estimation of Alkaloids. By L. Barrue (Compr. 
rend., 115, 512—514).—All the well-known vegetable alkaloids are 
alkaline to litmus, but are neutral to phenolphthalein. It follows 
that if a solution containing an -alkaloid is titrated with sodiam 
or potassium hydroxide, using litmus as an indicator, the alkali used 
will correspond with the quantity of free acid in the liquid, but if 
phenolphthalein is the indicator, the quantity of alkali used will 
correspond with the sum of the acid present in the free state and the 
acid present in combination with the alkaloid. The difference 
between the two titrations gives the quantity of acid in combination 
with the alkaloid. 

The quantity of alkaloid taken should be about 0-001 of a gram- 
equivalent, and should be dissolved in 10 or 20 c.c. of decinormal 
acid and mixed with 20 c.c. of alcohol of 90°. For the titration with 
litmus the alcohol should be omitted. 

The method is not applicable in the case of atropine or narcotine, 
but the results are not affected by the presence of salts of the alkalis 
or alkaline earths, or of salts of certain metals such as zinc. 

It is obvious that in the case of crystallised salts, the method is ap- 
plicable to the determination of water of crystallisation, since titra- 
tion with litmus as indicator then gives the quantity of combined 
acid, and titration with phenolphthalein gives the quantity of alkaloid. 

C. H. B. 

Estimation of the Nitrogenous Constituents of Commercial 
Peptone. By A. Srurzer (Zeit. anal. Chem., 31, 501—515).—The 
value of commercial peptones depends essentially on the amount of 
albumose and peptone they contain. Gelatin and gelatin-peptone, 
leucine, tyrosine, and other decomposition products are comparatively 
valueless. The following process is directed to the estimation of these 
constituents :—In all cases, the amount of any precipitate is not found 
by weighing, but is calculated from the result of a nitrogen estimation 
by Kjeldahl’s process, on the assumption that they all contain 16 per 
cent. Of dry preparations 5 grams is taken ; of fluids, 20—25 grams. 
This is warmed with 200 c.c. of water, feebly acidified with acetic 
acid, boiled, and filtered, the filtrate being made up to 500 c.c. The 
filter, with the moist precipitate, is at once submitted to Kjeldahl's 
process, and a correction is made for the nitrogen in the paper. This 
gives the amount of unchanged albuminous substances. In a well 
made preparation these should not be present. The nitrogen in the 
filtrate is also determined, and the sum of the two stated as total 
nitrogen. A fresh portion of substance, dissolved in 25 c.c. of water 
(or, if a liquid, 50 c.c. concentrated to 25 c.c.), is gradually mixed 
with 250 c.c. of absolute alcohol, and filtered after 12 hours. The 
filtrate, which contains the gelatin-peptone, the leucine, tyrosine, al 
other decomposition products, is freed from alcohol and dissolved m 
water. Any insoluble matter is filtered off, and regarded as albumose. 
The clear solution is made up to 500 c.c., and 100 c.c. of this, warmed 
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toabout 40°, is precipitated with 10—15 c.c. of a paste of mercuric 
oxide, containing about 15 per cent., and prepared by pouring mer- 
euric chloride into dilute soda, washing thoroughly, and preserving 
inthe dark. After stirring for a few minutes, the mixture is filtered 
and the nitrogen determined in the precipitate and filtrate. The former 
contains the gelatin-peptone, with unknown decomposition products 
of albumose and peptone. The filtrate contains the leucine, tyrosine, 
and other products of a digestive fermentation which has been carried 
to excess, together with part of ‘the so-called flesh bases (creatine, 
&e.), which are very sparingly soluble in 95 per cent. alcohol. Instead 
of mercuric oxide, phosphotungstic acid may be used. This reagent, 
used in excess, precipitates none of the flesh bases except xanthine 
and hypoxanthine, of which, from their sparing solubility, only traces 
can be present in the alcoholic solution. 

The alcohol precipitate containing the albumose, gelatin, and 
peptone is rinsed with water into a beaker and warmed until the 
alcohol is expelled. Any albumose which has been rendered insoluble 
is filtered off and washed with hot water. The clear solution is made 
up to 500 c.c., and of this, 50 c.c., mixed cold with an equal volume 
of dilute sulphuric acid (1 vol. to 3 vols. of water), is completely 
precipitated with phosphotungstic acid. The nitrogen in the pre- 
cipitate gives the joint amount of the albumose, peptone, and gelatin. 
100 c.c. of the same solution, concentrated on the water-bath to 
8—10 c.c., is mixed with 100 c.c. of a cold saturated solution of am- 
moyium sulphate. The precipitate is collected and washed with 
a saturated solution of ammonium sulphate. It is then dissolved in 
tepid water, and whilst one portion of the solution is used for nitrogen 
estimation, another is precipitated by barium chloride, to ascertain 
the amount of adhering ammonium sulphate. (The relation of the 
ammonia to the sulphuric acid in the solution used should be deter- 
mined, not calculated.) The corrected nitrogen in the precipitate gives 
the amount of albumose and gelatin. The peptone is known by 
difference, its actual presence being confirmed by concentrating the 
remainder of the solution, precipitating the albumose and gelatin by 
solid ammonium sulphate, and testing the filtrate by addding a trace 
of cupric sulphate and a large excess of strong soda solution. 
Peptone gives a characteristic red colour. 

The gelatin is best estimated by means of the viscosimeter, the 
viscosity being compared with that of a standard solution of the best 
white gelatin, to which an equal volume of a 20 per cent. solution of 
seram peptone, free from gelatin, has been added. A 10 per cent. 
solution of the substance is prepared and cooled for three hours to a 
temperature lower than that at which the comparison is to be made. 
It is then gradually warmed to a standard temperature, and imme- 
diately examined for viscosity. Very dilute solutions may be com- 
pared at 0O—1°, whilst strong ones may need to be warmed to 25°, 
but it is not permissible to warm above the standard temperature, and 
again cool just before testing. Calling the viscosity of a 10 per cent. 
solution of serum peptone 100, the addition of 0°25 per cent. of 
gelatin raises it to 130 at O—1°, 114 at 15°, 106 at 2v°. 

ving now ascertained the amount of nitrogen in the alcohol 
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precipitate in the form of albumose, peptone, and gelatin, the remain. 
ing nitrogen is to be regarded as belonging to the flesh bases. The 
principal of these is creatine, with 32°8 per cent. of nitrogen, whence 
the multiplication of the nitrogen by the factor 3°12, gives the total 
amount of the bases with but small error. M. J. S. 


Detection of Resin in the Sizing of Paper. By W. Henzpery 
(Chem. Centr., 1892, ii, 275; from Mitt. k. tech. Vers.-Anstalt, Berlin, 
10, 80—85).—A piece of the paper to be examined is placed on 4 
support and over a hole in the latter, so that the paper can be seen by 
transmitted light ; 4—6 drops of ether are then allowed to fall on it. 

If the paper has been sized with resin, a bright, translucent ring 
of resin is left after the ether has evaporated ; if a mixture of resin 
with gelatin has been used, a repetition of the treatment may be 
necessary in order to obtain the ring. Paper sized with gelatin only 
leaves no such ring. Cr B. 


Analysis of Sealing Wax. By C. Mancoup (Zeit. angw. Chem, 
1892, 75—76).—Five grams of the powdered sample is boiled in a 
250 c.c. flask with 150 c.c. of aleohol on a water-bath. After cooling, 
alcohol is added to the mark, and after thorough mixing and settling, 
50 c.c. is pipetted off and mixed with an excess of Hiibl’s reagent. 
The portion insoluble in alcohol is filtered through a tared filter, dried 
at 110°, and weighed. It generally consists of chalk or magnesia, 
plaster of Paris, zinc-white, barytes, or even china clay, or tripoli. 
The colouring is, in the best brands, vermillion ; in the inferior red 
ones, it generally consists of red oxide of iron, or red lead, whilst the 
black samples are mostly coloured with bone-black. 

It is assumed by the author that the turpentine used in the manu- 
facture of sealing wax has changed into colophony. Disregarding 
the mineral matter, sealing wax may, therefore, be’ taken to bea 
mixture of colophony and shellac. As there is an enormous differ- 
ence between .the iodine absorptions of colophony (115) and shellac 
(6), the iodine number of the sample affords ready means for the 
calculation of their respective percentages. L. pe K. 


Testing Linseed Oil Varnish. By W. Fanrion (Zeit. angw. 
Chem., 1892, 171—173).—The author has found that linseed oil, on 
boiling and subsequent exposure, rapidly loses its power of absorbing 
iodine from Hiibl’s solution. The iodine numbers of three samples of 
boiled linseed oil, derived from the same original raw oil, had 
decreased respectively to 101°3, 77:3, and 73°7. The same effect is 
noticed on warming cotton-seed oil, which, instead of absorbing 
108 per cent. of iodine, will then only take up about 70 per cent. The 
decrease in iodine absorbing power is, according to the author, nots0 
much due to oxidation as to polymerisation. 

With this decrease there is, however, a large increase in the 
amount of oxy-acids, which should, therefore, be estimated in every 
sample supposed to be stale (compare this vol., ii, 56). L. pe K. 
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Absorption Spectra of Copper Salts in Aqueous Solution. 
By T. Ewan (Phil. Mag. [5], 33, 317—342).—The author has 
examined the absorption spectra of solutions of copper nitrate, chloride, 
and sulphate, employing Vierordt’s method and a universal spectro- 
photometer by Kriiss. The following is a summary of the results 
arrived at :— 

1. The absorption spectra of the three salts examined undergo 
changes on diluting their solutions. 

2. These changes are of such a nature that the spectra tend to 
become identical in dilate solutions. 

3. The behaviour of the salts examined leads to the conclusion 
that, in strong solutions, the acid and basic parts of the salts are 
associated in producing absorption of light, whilst, in dilute solutions, 
they act independently in doing so. 

4. These results are in substantial agreement with the hypothesis 
of electrolytic dissociation. 

5. The results cannot be satisfactorily explained on the hypothesis 
of a hydrolytic dissociation, or on that of molecular aggregates. 


Difference of Potential at the Contact of mutually react- 


ing Liquids. By J. Brown (Phil. Mag. [5], 33, 532—539).—By a 
modification of Exner and Tuma’s method, in which a water-dropping 
funnel and two filter-paper cylinders, saturated with the solutions 
under investigation and connected by a strip of filter paper, were 
used, the author has determined the difference of potential between 
the solutions, which were so chosen as to act on each other chemi- 
cally. A reducing agent becomes positively electrified with respect 
to an oxidising substance with which it reacts, the difference of 
potential being, however, very slight. With respect to solutions 
which enter into double decomposition, there is no clear connection 
apparent between the observed electromotive forces and the heat 
equivalents of the reactions, but the concentration of the solutions 
has an effect. 

There is a rongh agreement between the heat of dilution of an 
aqueous solution (or the heat of solution of a pure liquid) and the 
difference of potential between it and water. The author finds that 
the rule that “‘ water must show against every electrolytic solution 
the potential of the faster ion” does not hold good. 

J. W. 


Electromotive Forces of Gold and of Platinum Cells. By 
E.F. Herrown (Phil. Mag. [5], 33, 516—520).—A cell was set up 
consisting of an amalgamated zinc rod immersed in a solution having 
the composition ZnCl, + 400H,0, and of a platinum plate immersed 
‘0 solution of sodium platinochloride of the strength Na,PtCl, + 

H,0. The electromotive force of this cell between 12° and 15° 
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was, when first set up, about 1°7 volts, but afterwards it fell to ay 
average value of 1°525 volts. The value calculated from thermo. 
chemical data is 1°548 volts. 

A similar cell in which gold and auric chloride take the place of 
platinum and sodium platinochloride gave a mean electromotive force 
of 1°844 volts, or 0°2 volt below the calculated value. When a 
platinum plate was substituted for the gold plate and immersed in the 
solution of auric chloride, the electromotive force of the cell thns 
formed was found to.be 1°782 volts, that is, less than the gold | anric 
chloride, but greater than the platinum | platinic chloride combina. 
tion. Gold has the slightly higher potential when it is immersed 
along with a plate of platinum in pure water, or in dilute hydro. 
chloric acid. In strong hydrochloric acid, the difference of potential 
is doubtfal, and in nitro-hydrochloric acid, the platinum has the 
higher potential. : J. Wz 


Electromotive Force of Galvanic Combinations. By W. 
Hirrorr (Zeit. physikal. Chem., 10, 593—620).—Ammonium nitride, 
NH,N;, is decomposed in aqueous solution by the electric current 
with evolution of nitrogen at the anode and hydrogen at the cathode 
in the proportion of three volumes to one. Although the compound 
decomposes into its elements with considerable development of heat, 
it requires an electromotive force of more than a volt to effect the 
electrolytic decomposition. 

The author studies various liquid elements with regard to their 
forces and the relation between these and the thermochemical data 
of the reactions taking place in the elements. J. W. 


Chemistry of the Secondary Battery. By M. Canror (An. 
Phys. Chem. [2], 47, 424—425).—The author defends his former 
view that no hydrogen is occluded by the lead cathode in a secondary 
cell (compare Abstr., 1891, 514) against criticisms offered by Nev 
mann and Streintz (Ann. Phys. Chem. [2], 46, 431). J. W. 


Chemical Equilibrium in Mixed Electrolytes. By G. Gort 
(Phil. Mag. [5], 33, 342—351).—By his voltaic method (compare 
Abstr., 1892, 930), the author has examined the equilibrium in 
various mixed electrolytic solutions, and sums up his results # 
follows:—The mixtures examined were divisible into two classes 
namely, those which spontaneously changed with such rapidity thai, 
on mixing, they at once attained a comparatively fixed state of 
chemical equilibrium, and those which only slowly changed aul 
attained such a state. With mixtures of acids + salts, and of salts 
+ salts, a fixed ‘state of equilibrium was in nearly all cases imme 
diately attained; but with halogens + salts, halogens + acids, and 
halogens + bases, a greater or less degree of retardation W# 
frequently observed. Doubling the degree of concentration of the 
solution did not produce any conspicuous effect on the state of eqail- 
brium. Twenty-four hours elapsed before halogens reached a state 
comparative equilibrium with the potassium haloids in solution. The 
influence of rise of temperature in promoting a rapid attainment 
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the final state is very great. When the ingredients of a mixture of 
halogen and salt (or acid) in water were in equivalent proportions, 
complete change was accelerated ; if the salt or acid was in excess, it 
was retarded, and excess of halogen had no effect. The addition of 
caustic alkali to a solution of a halogen considerably retarded the 
rate of change which occurred on heating, the greatest retardation 
occurring with chlorine and the least with iodine. J. W. 


Conductivity of Electrolytes in various Solvents. By I 
Kasnuxorr (J. Russ. Chem. Soc., 23, 391—422).—A solution, of 
hydrogen chloride in various solvents gave the following resistances 
in ohms :—v is the dilution, that is, the volume in litres in which 
l gram molecule of the acid was dissolved. 


Solvent. i Resistance. 


Benzene ° 12 x 10° 
Xylene .......-0- j 72 x 10° 
Hexane ; 48 x 10° 

2° 14 x 10° 


The molecular conductivity («) of the same substance was found 
at 25° to be as follows :— 


Solvent. 
Water .occscccsccccccecs 
Methyl alcohol 
Ethyl alcohol 
Propyl alcohol .......5.++ 
Isobutyl and ethyl alcohols 
Isobutyl alcohol 


Isoamy] alcohol 
Ether 3°5: 0:000039 


For acids dissolved in mixtures of alcohol and water, the following 
relative numbers for the conductivity were obtained, the conductivity 
of hydrochloric acid being taken as 100 :— 


v=4 
Alcohol 
per cent. H,S0,. CCl,COOH. ‘CH,Cl-COOH. 
10 59°64 79°40 8:80 
~ 20 61°51 75°70 618 
30 59°70 68°79 5°02 
40 52°38 a 4°47 
50 ' 47°66 -— 2°87 
60 ca. 53°77 44°00 2°70 
70 61°50 a 1°91 
80 53°80 oo 1:21 


12—2 


ABSTRACTS OF CHEMICAL PAPERS. 


= §. 
Alcohol 
per cent. H,S0,. CCl,;COOH. CH-,Cl-COOH. 
59°23 82:99 10°07 
62°43 79°75 7°08 
53°55 70°20 6°12 
46°61 55°21 3°82 
55°00 55°30 3°68 
57°28 37°74 1°68 
J. W. 
Electrolytic Conductivity of Stereoisomeric Acids. By \. 
Zeuinsky (J. Russ. Chem. Soc., 23, 612—632).—The author has ex. 
amined solutions of various isomeric acids with respect to their 
electrolytic conductivity, using Ostwald’s method. He considered it 
probable that solutions of stereoisomeric acids, mixed in equal pn. 
portions, would give a dissociation constant equal to the mean of the 
constants of the acids separately, but that structurally isomeric 
acids would give a value different from the mean. The results of his 
experiments do not bear out this view, many exceptions occurring. 
J. W. 
Note by Abstractor—The author is evidently unacquainted with 
the theory of isohydric solutions of Arrhenius, according to which 
equimolecular solutions of any acids would, when mixed, give a dis 
sociation constant nearly equal to the mean of the separate constants, 
provided that these did not differ greatly from each other. If they 
did differ to any great extent, then the constant of the mixed solution 
would fall away considerably from the mean, and would not remain 
constant for different dilutions. These deductions are amply cor- 
firmed by the data obtained by the author. Isomerism does not affect 
the question directly at all. 


Laws of the Expansion of Liquids compared with those re 
lating to Gases and the Form of the Isothermals for Liquids 
and Gases. By E. H. Amacart (Compt. rend., 115, 919—923).—The 
coefficient of expansion of liquids by heat diminishes regularly as th 
pressure increases. It also increases regularly with the temperature; 
the increase da/dt diminishing as the pressure increases; so that, with 
ether under .a pressure of 1000 atmospheres, the increase is practr 
cally nothing, although with alcohol under the same pressure it 8 
still observable. The general form of the isothermals for liquids 
taking p as abscisse and pv as ordinates, is similar to that of the 
isothermals for gases. . C. 


Relation between Heats of Formation and Temperatures of 
Reaction. By M. Prup’Homme (Compt. rend., 115, 1307—1308)— 
Sulphuric acid combines with potassium hydroxide, sodium hy¢r. 
oxide, and ammonia at the absolute temperatures 183°, 193°, and 213° 
respectively ; it acts on metallic potassium at 205° and on sodium # 
223°. Nitric acid acts on the alkalis at somewhat lower temperature 
than sulphuric acid. Now the heats of formation of the solid salts 
from the hydrated acid and solid hydrated bases are 
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1 40°7 Cal. KNO;.... 42°6 Cal. 
iNa,SO, NaNO... 361 ,, 
ws NH,NO;.. 340 ,, 


It follows that the temperatures of reaction are lower the higher 
the heats of formation of the product, and this agrees with the law 
already enunciated by Berthelot. 

For the same series of compounds, the product of the heat of forma- 
tion Q into the absolute temperature of reaction T is practically con- 
stant. In the case of potassium, sodium, and ammonium sulphates, 
the numbers are 626, 629, and 601 respectively, and for sodium and 
potassium nitrates 216 and 213 respectively. 

It is well known that in the same series of salts the molecular 
specific heat M x C is practically constant, and hence 


QxT=KxMxCor@=KU. 


For the same series of compounds, the heat of formation of the unit of 
mass is proportional to the specific heat and inversely proportional to the 
absolute temperature at the point of reaction. ; C. H. B 


Thermochemistry of Isomeric Allyl and Propenyl Deriva- 
tives. By F. Sroumann and H. Lanapern (J. pr. Chem. [2], 46, 
530—546; compare Abstr., 1890, 100; 1891, 11; 1892, 763).— 
Eykman (Abstr., 1890, 748) has demonstrated the ease with which 
the labile allyl derivatives, such as safrole, methyleugenol, &c., may 
be converted into the stable isomeric propenyl derivatives. The 
thermochemistry of these was ascertained by combustion in oxygen 
at 25 atmospheres pressure in a Berthelot’s bomb, as already de- 
scribed. The results are given in the following table (p. 154). 

_It will be noted in each case the change of the labile allyl deriva- 
tive into the stable propenyl derivative is accompanied by a loss of 
energy, the heat of combustion of the propenyl derivative being from 
88 to 11-1 Calories lower than that of the allyl derivative ; this is in 
accord with the other cases which have been studied (compare Abstr., 
1890, 100; 1892, 763). Compounds like eugenol and betelphenol, 
which differ only in orientation, have practically the same heat of 
combustion. Attention is called to the higher specific gravitv re- 

tive index, and melting point of the propenyl derivatives as com- 
pared with the allyl derivatives. The + energy change which 
accompanies various reactions, such as substitution of OH for H 

(Abstr., 1892, 763), CH,-CH:CH, for H, and CH:CH-CH,; for H, are 
compared with the cases’ which have been already published. These 
results, and others shortly to be detailed, confirm the authors in their 
belief that the opening up of the ethylenic linking by the addition 
of two hydrogen atoms is not accompanied by a constant accession of 


2155" as would be deduced from Horstmann's figures (Ber., 21, 
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Heat of com- 
bustion at con-| Heat of 
stant pressure | formation, 
per gram mole- Cal. 

cule, Cal. 


Mol. 
weight. 


Allyl derivatives — 


Methylchavicol, C,)>H,.0O 3 liquid. 
Eugenol, CjpH):0, ..- 2... +00 y 
Eugenol acetate, C,.H,,0;..... ¥ solid. 
Eugenol benzoate, C,,H,,0; ... ‘ 


Betelphenol, C,oHjs02.... «- liquid. 


Betelphenol benzoate, C,;H),O; ’ solid. 

Methyleugenol, C,,H,,O2...... . liquid. 
Safrole, Cy9 HO ee ee ee eeeere Z . ” 
Apiole, C)2H,,04.....-- se s.es ‘ solid. 


Propyl derivatives— 
Anethoil, CjyH,.0............ ; solid. 
Isoeugenol, Cj9H)sO. ......... ‘ “{ liquid. 
Isoeugenol acetate, C,.H,,03. .. solid. 
Isoeugenol benzoate, C,;H,,O, . ” 
Methylisoeugenol, C,,H,,O,.... ‘ ‘ liquid. 
Ethylisoeugenol, C,;.H,.O. .... 3 solid. 
Isosafrole, CypHy902 ee eeeresees ‘ 2 liquid. 
Asarone, CygH,03 eee eereses P solid. 
Isoapiole, O,2H\,0;4 ee ecesces . ” 


Anisoil, C;H,O .........00- ; . | liquid. 


A. G. B, 


Estimation of the Vapour Density of Iodine in different 
Atmospheres. By E. Turere (Zeits. anorg. Chem., 1, 277—284).— 
The author’s experiments were made to ascertain the influence of 
foreign molecules on the vapour density of iodine. Preliminary ex- 
periments in an ordinary V. Meyer’s apparatus in atmospheres of 
nitrogen, oxygen, and hydrogen chloride showed that the presence of 
these gases is without influence. Further experiments were then 
made in a modification of this apparatus, which is described with the 
aid of a drawing. In the presence of ether vapour, and at the tem- 
perature of boiling sulphur, iodine gives much lower values for the 
vapour density than the normal ones; but it was subsequently found 
that iodine acts on ether at this temperature, so that it is doubtful if 
the low values are due to dissociation. In the presence of chloroform 
vapour, a normal value was obtained. A. R. L. 


Vapour Pressure of Aqueous Alcoholic Solutions of Salts. 
By I. Kastuxorr (J. Russ. Chem. Soc., 23, 388—391).—The author 
finds that when sodium chloride is dissolved in a mixture of water 
and ethyl alcohol, the vapour pressure of the solvent, instead of being 
lowered, as is the case with a pure liquid, is increased. The following 
numbers were obtained by him for a mixture of alcohol and water of 
sp. gr. 0°973 at 20° :— 
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ee ee eee 
19°5 24°79 25°99 —0°048 10 
18°5 20°87 24°31 —0°165 0°5 


In the table, A denotes the vapour pressure of the solvent, h’ that 
of the solution, and v the number of litres in which 1 gram molecule 
of the salt is dissolved. J. W. 


Density of Sulphuric acid Solutions, By S. U. Pickerine 
(Phil Mag. [5], 33,463—466). In answer to Riicker’s farther remarks 
on this subject (see this vol., ii, 61), the author points out that he did 
not offer a fresh solution (with one break) of his results, but simply 
showed that one of the four breaks first mentioned, namely, that 
which he had always considered to be very feebly marked, could be 
bridged over by the use of a more complicated parabola, but that there 
were reasons against the acceptance of this simplification. In the 
author’s opinion, the “ no break”’ curve contributed by Riicker is “an 
artificial and highly improbable representation of physical facts,” 
whereas his own “four break” representation is not only very prob- 
able, but is unique inasmuch as it affords an interpretation in 
harmony with all the other properties studied. The concordance of 
these various results, he contends, is, indeed, the chief argument in 
favour of his views. 8. U. P. 


Some Experiments on the Diffusion of Substances in Solu- 
tion. By 8S. U. Pickerine (Phil. Mag. [5], 35, 127—134).—Weak 
solutions of electrolytes were allowed to diffuse from open jars into 
very large volumes of water. The rate of diffusion being proportional 
to the translational velocity of the molecules, the relative values of 
mv* were thus obtained, and these were compared with the osmotic 
pressures of the solutions as determined from their freezing points. 
lf osmotic pressure is due to the impact of free dissolved or quasi- 
gascous molecules, the molecular weights which give the osmotic 
pressures as constant ought also to give mv* as a constant when 
determined from the rate of diffusion. But this was not found to be 
the case; the values were 16 times greater in some instances than 
they were in others. Substances with large molecular weights gave 
the largest values for mv”. 8. U. 


Relations of the Physical and Chemical Properties of the 
Chemical Elements and Compounds. By H. Fritz (Monatsh., 13, 
743—834).—The author has collected data with respect to the 
cohesion of elements and compounds, and shows that certain relation- 
ships hold good between the force of cohesion and other physical and 
chemical properties. The results have been for the most part already 
published in other papers. - H. C. 


Influence of Electrolytic Dissociation on the Decomposition 
of Ammonium Nitrite in Aqueous Solution. By A. AnGeui and 
G. Borris (Gazzetta, 22, ii, 349—351).—The fact that concentrated 
aqueous solutions of ammonium nitrite are much more readily de- 
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composed by heat than when dilute suggests that this is caused by 
the electrolytic dissociation in the case of the former being less far 
advanced than in more dilute solutions. If this be so, the addition to 
the solution of salts having one ion in common with ammonium 
nitrite should produce the same effect as an augmentation of concen- 
tration. This is found to be the case ; the speed of decomposition by 
heat of dilute ammonium nitrite solutions is greatly increased by 
the addition of ammonium chloride, ammonium sulphate, potassium 
nitrite, or sodium nitrite, whilst the addition of sodium chloride, 
sodium acetate, or magnesium sulphate does not alter the rate of 


decomposition. The authors are continuing the investigation. 
W. J. P. 


Cryoscopy, &c., of Ammoniometallic Compounds. By J. 
Petersen (Zeit. physikal. Chem., 10, 580—592).—The molecular 
weights of ammoniacal platinum, cobalt, and chromium compounds, 
as determined from the freezing points of their aqueous solutions, with 
the help of Raoult’s empirical constants, give results agreeing very 
well with the formule usually assumed to be correct. The most 
marked exceptions are formed by the rhodo- and erythro-salts, 
which, however, in all probability decompose in solution. 

The electrical conductivity of solutions of the same salts was also 
determined at 18°, and the author presents his results in tabular and 
curve form. The values of ¢ obtained by the two methods show in 


general a good agreement. J. W. 


Behaviour of Indole and some of its Derivatives with 
respect to Raoult’s Law, By A. Ferran and F. Gare. 
(Gazzetta, 22, ii, 245—269).—The high results obtained in molecular 
weight determinations by the cryoscopic method when naphthalene 
is used as a solvent, for substances such as indole, 8-methylindole, 
af8-dimethylindole, carbazole, indene, and «-naphthol ‘have led the 
authors to investigate the cause. 

The molecular depressions of the freezing point of other solvents 
by these substances are quite normal; the formation of solid solutions 
on freezing seemed therefore probable (compare Van Bijlert, Abstr., 
1891, 1411). By means of a specially constructed apparatus, the 
crystals deposited on cooling a solution of indole in naphthalene were 
separated from the solution, then washed with ether, and analysed. 
Control experiments were also made with solutions of a-methyl- 
indole, which gives normal results with naphthalene as a solvent; 
this was done in order to determine what proportion of the dissolved 
substance was taken up by the separating crystals as a mere 
mechanical inclusion. The amount of indole found in the solidified 
naphthalene was far greater than that of the «-methylindole; the 
proportion of the latter gives an approximate measure of the quantity 
of indole carried down mechanically by the naphthalene. The excess 
of indole found in the naphthalene should, therefore, be present in a 
state of solid solution, 38—40 per cent. of the indole dissolved crys- 
tallises with the naphthalene, and of this only one-half is carried 
down mechanically. The above explanation is rendered much more 
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probable by the fact that those substances which give high molecular 
weights are very similar in constitution to the solvents employed. 
Quite another hypothesis must be devised to explain the small de- 
pression of the freezing point of naphthalene caused by benzoic acid. 
The crystals separating on cooling the solution contain only some 
3—4 per cent. of the acid present, merely as a mechanical inclusion. 
Beckmann (Abstr., 1891, 389) found that benzoic acid gives a 
high molecular weight by the boiling point method in benzene or 
chloroform solution, but normal values are obtained when acetic 
acid is used as the solvent; hence it is probable that the benzoic acid 


is present in such solutions as aggregates of high molecular weight. 
W. J. P. 


Stereochemistry of Nitrogen. By A. Ciaus (J. pr. Chem. [2], 
46, 546—559).—This is a critique of the paper of Hantszch and 
Miolati, on “ Dissociation Constants of Stereoisomeric Nitrogen Com- 
pounds” (Abstr., 1892, 1268). Claus will not admit the necessity 
for stereoisomeric theories in this connection, position isomerism 


and kind of linking appearing to furnish sufficient explanation. 
A. G. B. 


Avidity of Acids in Aqueo-alcoholic Solutions. By I. 
KastuxorrF (J. Russ. Chem. Soc., 23, 459—487).—From an examina- 
tion of the electrolytic conductivity of hydrogen sulphate, hydrogen 
chloride, lithium sulphate, and lithium chloride dissolved singly and 
together in various mixtures of alcohol and water, the author finds 


that the “avidity” of hydrogen sulphate with respect to hydrogen 


chloride is less in solutions containing alcohol than it is in pure water. 
J. W. 


Affinity of Organic Acids. By P. Watpen (Zeit. physikal. 
Chem., 10, 563—579, and 638—664; compare Abstr., 1892, 266).— 
The dissociation constants of the following tribasic acids were mea- 
sured :— 


Tricarballylic acid, m. p. 158° 
Unsymmetrical methyltricarballylic acid, m. p. 180°. 0-032 
Unsymmetrical ethyltricarballylic acid, m. p. 147-148° 0°032 
Unsymmetrical propyltricarballylic acid, m. p. 136°. 0°031 
Unsymmetrical isopropyltricarballylic acid,m. p. 161°. 0°043 
p-Tetramethyltricarballylic acid (?), m. p. 156° ..... 0°0098 
a-Tetramethyltricarballylic acid (?), m. p. 133° 00111 
Citric acid, m. p. 152—154° 0082 
By-Dicarboxy-y-valerolactone, m. p. 168° (decomp.). 0°66 
Aconitic acid, m. p. 180—183° 0°136 
Ethenyltricarboxylic acid, m. p. 150° 0°32 
Propenyltricarboxylic acid, m. p. 146° 3°305 
Butenyltricarboxylic acid, m. p. 136—137°5° 0°307 
Isobutenyltricarboxylic acid, m. p. 148° ....... eoe.. 0334 
aB-Dimethylethenyltricarboxylic acid, m. p. 

156—158° 0°503 

32 
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Ethylmethylearboxyglutaric acid, m. p. 166° ...... 
Propylmethylearboxyglutaric acid, m. p. 167° 
Benzylmethylcarboxyglutaric acid, m. p. 178°.. 
Unsymmetrical trimethylenetricarboxylic acid 


Normal butanetetracarboxylic acid, m. p. 233° 


The constants of a considerable number of aromatic derivatives of 
fatty acids were determined ; those of acetic acid derivatives are given 
below :— 


Anilidoacetic acid, m. p. 127—128° 
Acetanilidoacetic aeid, m. p. 194—195°....... eecee 
Chloracetanilidoacetic acid, m. p. 130° 
Bromacetanilidoacetic acid, m. p. 152° 
Acetobromanilidoacetic acid, m. p. 176—177° 
Orthotoluidoacetic acid, m. p. 148—149° 
Acetorthotoluidoacetic acid, m. p. 210—212° 
Paratolylglycine (Bischoff, Hausdérfer), m. p. 


Acetylparatolylglycine, m. p. 175—176° 
a-Naphthylglycine, m. p. 199° 
Aceto-a-naphthylglycine, m. p. 156° 
B-Naphthylglycine, m. p. 133—136° 
Aceto-A-naphthylglycine, m. p. 172° 
Phenylimidodiacetic acid, m. p. 150—L55° 
Orthotolylimidodiacetic acid, m. p. 158—162° 
a-Naphthylimidodiacetic acid, m. p. 133—134° .... 
B-Naphthylimidodiacetic acid, m. p. 182—183° 


Other acids investigated were :— 
K. 
Ethylmethylacetic acid, b. p. 175° 0-00170 
Diethylacetic acid, b. p. 190° 
Todacetic acid, m. p. 82° 
a-Bromopropionic acid, m. p. 15—20° 
B-Bromopropionic acid, m. p. 62°5° 
aa-Dibromopropionic acid, m. p. 61° 
aB-Dibromopropionic acid, m. p. 64° 
a-Nitrosopropionic acid, m. p. 176—178° 
8-Nitropropionic acid, m. p. 65—67° 
a-Bromobutyric acid 


Influence of the Constitution of the Alcohols on the Velocity 
of Etherification. By N. Menxscuurxin (J. Russ. Chem. Soc., 23, 
263—263).—The author gives the following table of the velocity 
constants of etherification for alcohols mixed in molecular proportion 
with acetic anhydride, diluted with 15 volumes of benzene, and heated 
at 100° :— 
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Primary Saturated Alcohols. 


Ratio to the 


Etherification constant of 
constant. methyl alcohol. 


100°0 
CH,°CH,"OH , 48°4 
CH,;CH.°CH,-OH , 42°9 
CH;'[ CH, }.°CH,OH eoees ° 41°6 
CHMe,.°CH.-OH ‘ 35°9 
CH; | CH, |;*CH,-OH eevee “039% 35°1 
CH,-(CH,],CH,OH.... 0° 33-7 
CH,[CH,]wCHrOH.... 0° 26-0 
CH, CH; |,CH:OH.... 0° 24-0 
CH; | CH: |.¢e°CH.OH. eee . : 21°9 
CHs'[ CHz }2s°CH,OH.... . ! 15°5 


Primary Unsaturated Alcohols. 


CH,:CH-CH,-OH 
CH,:C Me'CH,-OH 
CH:C-CH,OH 
C,H;CH.OH 


Secondary Saturated Alcohols. 


Secondary Unsaturated Alcohols. 


C,H,CHMe:OH ........ 0°00643 
CH(C,H;).OH 0-00258 
CH(CH,Ph),-OH ...... 0-00108 


Tertiary Alcohol. 


Chloro-alcohols. 


CH,Cl-CH,-OH 00113 
CHClCH,-OH 0:00262 
CH,Cl-CHCI-CH,OH ... 000523 
CH(CH,Cl),,OH 


CN-CH,°CH.-OH 
CN-CH.-CHMe-O0H 0°00305 


Ether Alcohols. 


OAc:CH,-CH,-OH 0°0133 
COOEt-CH,-OH 0°0263 
COOEt-CHMe-OH 000568 
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From these numbers, it appears that as the carbon chain in the 
alcohol lengthens, the constant diminishes, and this also occurs when 
the alcohol becomes unsaturated. The primary alcohols have a greater 
constant than the secondary, and these again than the tertiary 
alcohols. With regard to the substituted alcohols, the author draws 
a comparison between the influence of the substituting groups on the 
constant of etherification, and on the dissociation constant of acids as 
studied by Ostwald. In general, a group which increases the disso- 
ciation constant diminishes the etherification constant. J. W. 


Rate of Sugar Inversion in Aqueo-alcoholic Solutions. 
By I. Kastvxorr and A. Tsaxonr [Zaccont] (J. Russ. Chem. Soc., 23, 
546—559).—The author has obtained the following velocity constants 
for sugar inversion at 25° in mixtures of alcohol and water under 
the influence of the acids given in the table :— 


Solvent. HCl. H.80,. | CCl,-COOH. | CH,Cl-COOH. 


11°68 15°98 1-08 

10°82 12°21 0-785 
9°65 11°30 0-632 
8°33 (?) 7°32 0-380 
8°19 6°79 0-250 
7°36 5°12 0199 


Water ...cscsececees 
10 per cent. alcohol .. 
30 
40 
50 


S5g8EE 
S2RZE8s 


Taking the value for hydrochloric acid as 100 in each case, the 
“ affinity ” of the acids in the various mixtures appears as follows :— 


20 p. c. 30 p. c. 


Acid. alcohol. alcohol. 


a 
est 
CCl,COOH... 
CHCI,-COOH . 


J. W. 
Reaction between Nitrites and Salts of Hydroxylamine. By 
C. Montemartint (Gazzetta, 22, ii, 304—325).—The author has studied 
the velocity of the reaction occurring between hydroxylamine 
hydrochloride and sodium nitrite in aqueous solution represented 


by the equation NH,-OH,HC] + NaNO, = N,O + NaCl + 2H,0. 


The velocity is deduced from the general formula k = a(g -4 ) 
0 


where & is a measure of the velocity, C) the quantity of hydroxyl- 
amine initially present in grams per 100 c.c. of the solution, and C 
the quantity of hydroxylamine present T minutes after the commence- 
ment of the reaction. Equivalent quantities of hydroxylamine hydro- 
chloride and sodium nitrite were used. 
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If C, be greater than 0°036 at 16°, k increases considerably as T 
increases; at this concentration, k = 0°226 at 25°, and is nearly con- 
stant. When T becomes greater than 400, however, the products of 
the reaction make their presence evident by diminishing k. The 
addition of sodium chloride, one of the products of the reaction, has 
a considerable effect on the velocity. When the solution contains 
24°3 per cent. of sodium chloride, & falls to 0°026 at 25°; even when 
this large excess is present, however, k decreases in magnitude for 
the higher values of T. The velocity becomes much greater as the 
temperature rises. 

The product ky, where 7 is the constant of internal friction,of the 
solution, is not a constant for solutions containing varying amounts 
of sodium chloride, in addition to the reacting constituents. Kajander 
found that ky was constant in a number of reactions between acids 
and insoluble carbonates ; these, however, were all reactions of the 
first order, one of the active substances being a solid. The present 
reaction is one of the second order, both the substances being in the 
liquid state, and the product ky* is approximately constant if large 
quantities of sodium chloride (16—24 per cent.) or sulphate 
(8—14 per cent.) be considered. 

Sodium sulphate diminishes the speed of reaction in a similar 
manner to sodium chloride; tabulated results are given of experi- 
ments in which varying quantities of sodium sulphate are present in 
the solution. The author enunciates the law that in a reaction of the 
nth order, ky” is a constant when the acting substances are present in 
molecular proportion. 

If one of the reacting salts be present in excess, kn should be con- 
stant during variations of n, because — = = knC*, » being the ratio 
of the number of molecules of the one salt to that of the other. This 
was not verified, however, when the proportion of sodium nitrite 

resent was varied. 

With hydroxylamine hydrochloride, the velocity of reaction is less 
than when the sulphate is used, and still less than with the nitrate. 
With lithium, sodium, and potassium nitrites, k decreases as the 
atomic weight of the metal increases, and & is greater for strontium 
nitrite than for that of barium. W. J. P. 


Isomorphism. Part VII. By J. W. Rererrs (Zeit. physikal. 
Chem., 10, 529—557; compare Abstr., 1891, 146, and 1151; Abstr., 
1892, 1048).—Potassium ferrate, K,FeO,, may be preserved for days 
in solution without undergoing decomposition, and may be crystal- 
lised at a gentle heat in microscopic, black prisms or sharp p ids. 
It forms mixed crystals with potassium sulphate, selenate, c ate, 
tungstate, and molybdate, and is, therefore, isomorphous with these 
salts. The colour of the mixed crystals varies from pink through 
dark red to dark brown in the case of chromate. No mixed crystals 
could be obtained with potassium tellurate. 

Potassium tellurate when crystallised out of more or less concen- 
trated solutions of caustic potash appears in two forms, namely, feebly 
birefringent crystals of K,TeO, + 5H,0, and highly birefringent 
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crystals probably containing 2 mols. H,0. Most likely it is the latter 
form which crystallises from potash solution along with potassium 
osmiate, K,0s0,,2H,0, yielding brown, feebly dichroic crystals. 

Potassium ruthenate crystallises neither with potassium sulphate 
and selenate, nor with potassium tellurate and osmiate. 

The author gives the following corrected table of the crystallo- 
graphic relations of the sulphates, selenates, &c., of the potassium 
group :— 

{ K,S0O,, Am,SQ,, Rb.SO,, Cs,S0,, T1,SQ,. 
K,SeQ,, Rb,SeQ,, Cs,Se0,, T1.Se0,. 
K,CrO,, Rb,CrO,, Cs,CrO,. 
Rhombic< K,MnQ,, Rb,.MnO,, Cs,MnQ,. 
| K,.WO,. 
K,MoQ,. 
LK, FeQ,. 


Am,SeQ,. 
Monoclinic< Am,CrQ,. 
Am,MoQ,. 


TI,CrQ,, probably rhombic. 


The sulphotungstates and sulphomolybdates of potassium and 
ammonium do not form mixed crystals with potassium or ammonium 
sulphate. 

The author considers the birefringency and pleochroism of the 
mixed crystals of ammonium chloride and ferric chloride to be due to 
the inclasion in the crystal of Fe,Cl, + 7H,O, which is itself bire- 
fringent and pleochroic. Roozeboom’s assumption that a regular 
modification of the ferric chloride exists in the mixed crystal, and 
that the optical properties are occasioned entirely by internal tension, 
appears to him unnecessary. - J. W. 


Aluminium Apparatus in the Laboratory. By G. Bornemann 
(Ber., 25, 3637—3642).—The author describes the efficiency and 
appearance of air and water baths, rings, clamps, &c., made of alu- 
minium which he has used in the laboratory for some time. In 
accordance with the physical and chemical properties of aluminium, 
he finds that it is preferable to use it in many cases instead of copper 
and iron. E. C. R. 


New Drying Oven. By M. Karuuer (Ber., 25, 3612—3614).— 
The speciality of the apparatus consists in an inverted and truncated 
four-sided pyramid of brass which is inserted in the floor of the oven; 
it is closed at the top and is surrounded by another pyramid open at 
the top. The oven is heated by a burner placed under the inner closed 
pyramid, and the products of combustion pass from the top of this 
pyramid through four tubes which run up inside the corners of the 
oven, and help to maintain the temperature of the oven. A current 
of heated air which enters the oven through the space between 
the outer and inner pyramids is also continually passing through 
the oven. E. C. R. 
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Laboratory Apparatus for Distillation with Superheated 
Steam. By B. Jarré (Ber., 26, 123—125).—Although easy on the 
large scale, the use of superheated steam in the laboratory is trouble- 
some. The author finds that equally good results may generally be 
obtained by the use of the hot products of combustion of a bunsen 
flame. A copper tube of about 3—4 mm. diameter passes through 
the tubulure of the retort, and is bent at right angles outside the 
retort. The bunsen flame is placed immediately before the slightly 
expanded opening of this tube, and the heated products of combustion 
are drawn into it by means of a water pump connected with the 
receiver or receivers. The inner end of the copper tube may pass 
into the liquid in the retort, but the author finds it generally better 
for it to end just at the surface of the liquid. The presence of carb- 
onic anhydride, nitrogen, and excess of atmospheric air does not 
prove prejudicial. Distillations of glycerol, paraffin, stearic acid, &c., 
have been successfully carried out by this method. i ZX. Ze 


Inorganic Chemistry. 


The Molecular Weight and Refractive Power of Hydrogen 
Peroxide. By G. Carrara (Gazzetta, 22, ii, 341—349).—From 
experimeuts on the freezing points of aqueous solutions of hydrogen 
peroxide, Tammann (Abstr., 1890, 106) concluded that the latter 
substance has the molecular formula H,O,. The molecular depres- 
sions of the freezing point observed by Tammann differed greatly 
amongst themselves, and the method by which he deduced the 
formula H,Q, is open to criticism. Using solutions of very different 
concentrations, the author found the molecular depression of the 
freezing point to correspond fairly well with the molecular formula 
H,0,. Tammann’s discordant results are possibly due to catalytic 
decomposition of the solutions, induced by the platinum stirrer nsed 
by him ; the author employed one of glass. 

Determinations of the specific refraction of aqueous solutions of 
hydrogen peroxide also point to the simple formula H,0,. The specific 


dispersion in aqueous solution is less than that of water, (OS) 


= 0°00747 ; considering the substance as a compound of water and 
oxygen, the atomic dispersion of the second oxygen atom is 0:0867. 
The absorption spectrum of the blue ethereal solution of the com- 
pound of chromic anhydride and hydrogen peroxide shows a band 
between \ = 6°265 and \ = 5380. W. J. P. 


Critical Examination of the Fundamental Determinations 
of Stas on Potassium Chlorate. By G. Hinricus (Compt. rend., 
115, 1074—1078).—The author points out that in Stas’s determina- 
tion of the oxygen contained in potassium chlorate, the value found 
is a function of the amount of chlorate taken, so that calculated for 
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30—35 grams of chlorate O = 16, and for 100 grams of chlorate O = 
15°98. Precise deductions cannot, therefore, be made from these 
determinations. H. C. 


Phosphorus Iodosulphide. By L. Ouvrarp (Compt. rend., 115, 
1301—1303).—Dry hydrogen sulphide has no action on phosphorus 
iodide at the ordinary temperature, but phosphorus iodosulphide, 
P.S,I, can be obtained (1) by heating phosphorus tri-iodide in a cur- 
rent of hydrogen sulphide at 110—120° until hydrogen iodide is no 
longer evolved ; (2) by dissolving phosphorus, iodine, and sulphur in 
the proper proportions in carbon bisulphide, evaporating, and heating 
at 120° in a current of an inert gas; (3) by dissolving iodine in the 
proper proportions in a solution of phosphorus sulphide in carbon 
bisulphide. The iodosulphide crystallises from carbon bisulphide in 
somewhat bulky, brilliant, highly refractive, golden-yellow prisms, 
which seem to belong to the triclinic system. It is stable in dry air, 
but slowly decomposes in contact with moist air with evolution of 
hydrogen sulphide ; it dissolves readily in carbon bisulphide, but is 
only slightly soluble in benzene or chloroform, and still less soluble in 
ether or absolute alcohol. When heated in presence of air, it melts 
at about 106° to a viscous liquid which easily remains in superfusion, 
and at about 300° it burns with formation of phosphoric anhydride, 
sulphurous anhydride, and iodine; when heated to 500° in a vacuum, 
it splits up into iodine and phosphorus sulphide. Cold water has very 
little effect, but hot water decomposes it rapidly, and fuming nitric 
acid attacks it with explosive violence and production of light. 

C. H. B. 

Properties of Dry Hydrogen Sulphide. By R. E. Huenes 
(Phil. Mag. [5], 33, 471—475).—Hydrogen sulphide, dried by pass- 
ing over calcium chloride and phosphoric anhydride, has no action 
on magnesia, baryta, ferric oxide, or on salts of silver, copper, mercury, 
lead, bismuth, arsenic, cadmium, antimony, tin, or cobalt. It does 
not redden dry blue litmus paper. J. W. 


Action of Potassium Permanganate on Sodium Thiosulphate. 
By C. Lucxow (Zeit. anal. Chem., 32, 53—57).—A solution of sodium 
thiosulphate, whether neutral, acidified by sulphuric acid, or made 
alkaline with potash, when boiled with an excess of potassium per- 
manganate, reduces only so much of the latter as corresponds with 
what is required by the equation 2H,S,0, + O; + H,O = 2H,SO, + 
H,S,0,, and it is stated that the dithionic acid can be detected in the 
oxidised solution. M. J. S. 


Volatilisation of Silica. By E. Cramer (Zeit. angw. Chem. 
1892, 484—486).— Although a sublimate of pure silica is 
occasionally observed in the upper region of blast-furnaces, no 
experiments on the small scale have been recorded to prove its 
volatility. The author has therefore made some experiments with 
pure crystallised native silica. A Deville oven, of 12 cm. diameter 
and 33 cm. in height, was heated by means of graphitic carbon, whilst 
a blast of air was forced through from below. After two hours, a heat 
was obtained equal to the highest ever noticed in furnaces; at this 
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platinum not only rapidly melted, but actually began to boil and to 
evaporate. 

A weighed quantity of crystallised quartz was introduced in a 
graphitic crucible provided with a lid. This cracible was put inside 
a magnesite crucible, the empty space being filled up with finely 
powdered magnesia. The crucibles were now put into the furnace, a 
strong blast was applied, and, after 4 kilos. of graphite had been 
burnt, the experiment was stopped and the quartz reweighed, when it 
was found to have lost 40°5 per cent. in weight. By thrice re- 
peating the fusion, the author succeeded in completely volatilising 
the quartz. Another experiment showed, that no volatilisation takes 
place in covered crucibles at the temperature of melting —_ - 

- DE 


Density of Carbonic Oxide, and the Atomic Weight of 
Carbon. By A. Lepuc (Compt. rend., 115, 1072—1074).—The 
carbonic oxide was prepared by the action of sulphuric acid on 
oxalic acid, and was purified by means of potassium hydroxide, and 
dried over phosphoric anhydride. Three experiments made in the 
manner previously described gave, for the weight of the gas at 0° 
and 760 mm., (i) 2°8470; (ii) 2°8468; (ii) 2°8469 grams: the mean 
being 2°8469. The weight of air in the same vessel is 2°9440 grams, 
and hence the relative density of the carbonic oxide is 0°96702. 
This result agrees with the generally accepted value. Assuming 
that at 0° this gas has the same molecular volume as oxygen, the 
atomic weight of carbon, calculated from this determination, is 11-913 
(O = 15°88), which agrees very closely with the numbers 11-915 
and 11:917, obtained by synthesis by Van der Plaat and Friedel re- 
spectively. If the experimental results are taken as correct, the 
ratio of the molecular volume of carbonic oxide to that of oxygen 
is 10001. It has been shown that the corresponding ratio for 
hydrogen and oxygen is about 1-002. 

If Regnault’s value for oxygen (1°10563) is assumed to be true, 
the atomic weight of carbon would be 11°897, which is not in suffi- 
ciently close agreement with the actual determinations, and hence 
there can be little doubt that the author’s value, 11050, is more 
correct. 

The relative density of methane, calculated from its molecular 
weight, is 0°55376, which is lower than the general accepted value ; 
bat it is probable that the determinations were made with impure 
gas, C. H. B. 


Formation of Alkali Carbonates in Nature. By E. W. 
Hitcarp (Ber., 25, 3624—3630).—The author has determined quan- 
titatively the amount of alkali carbonate which is formed when 
the solution of an alkali sulphate is treated with precipitated 
<alciam carbonate in the preseuce of carbonic anhydride. Potassium 
sulphate, in solutions containing up to 1 gram per litre, is compietely 
converted into potassium hydrogen carbonate. With stronger solu- 
tions, the percentage rapidly falls; so that in a solution containing 
8 grams per litre, only 26°85 per cent. of the theoretical maximum 
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of potassium hydrogen carbonate is formed. With sodium sulphate, 
a similar result is obtained. A complete conversion of sodium sulph- 
ate into sodium hydrogen carbonate is obtained in solutions con- 
taining up to 0°8 gram per litre. If the solution of the carbonate is 
evaporated, 9/10ths of the carbonate is reconverted into sulphate. 

The author points out the bearing of the results on the formation 
of alkali carbonates in the soil and on the action of gypsum when 
applied to the soil. E. 


Solutions of Sodium Silicates. By F. Kontravuscn (Ann. Phys, 
Chem. [2], 4'7, 756—764).—The author has studied the electrolytic 
conductivity of solutions of sodium silicate, Na,SiO;, and of solutions 
containing the base and acid in the proportion Na,O, 3°4SiO,, as well 
as some mixtures of the two with each other and with sodium hydr- 
oxide; and from his observations draws conclusions as to the consti- 
tution of the solutions examined. If a concentrated solution of the 
polysilicate is diluted, a long time elapses before the dilute solution 
attains chemical equilibrium; and, if soda is added to this diluted 
solution of the polysilicate, equilibrium is again only slowly reached. 

The salt Na,SiO; conducts better in dilute solution than equivalent 
solutions of any other salt. This is owing to hydrolytic decomposi- 
tion of the salt into acid and base. The same phenomenon is appa- 
rent in the case of the polysilicate, only here the dilutions at which 
the conductivity is very high are much greater than before, as we 


should expect from the law of mass action. At an equivalent dilution 
of 100, the numbers obtained for solutions in which the proportion of 
acid to base varied, pointed to the ratio 2SiO,:1Na,0 as being the 
superior limit of combination of silica with soda. J. W. 


Fusion of Calcium Carbonate. By H. Le Cuatenier (Compt. 
rend., 115, 1009—1011 ; compare this vol., ii, 117).—The author has 
repeated the experiments of J. Hall, using a steel tube with an in- 
ternal couting of nickel. Chemically precipitated calcium carbonate 
was placed in the tube and heated at 1020° for about an hour. It was: 
thus changed into a completely crystallised rod of calcium carbonate. 
As in the experiments under high pressures, it was clear that the carb- 
onate had lx come pasty, but had not completely fused. It follows that 
the crystallisation of calcium carbonate may be the result of a high 
temperature only, without the intervention of a high pressure, a result 
directly opposed to that obtained by Joannis. The difference is 
doubtless due to the fact that in the author’s experiments the tube 
was suddenly introduced into a furnace previously heated to the re- 
quired temperature, whilst in the experiments of Joannis the temper- 
ature was raised more gradually. Similar differences are observed 
when sulphur or silica is heated rapidly or slowly, and in these cases 
the higher melting point observed is due to the formation of a less 
fusible isomeride during the process of heating. Possibly something 
of the same kind occurs in the case of calcium carbonate. Chalk 
crystallises under the same conditions as precipitated calcium 


carbonate, but calcite undergoes no change even at 1100°. 
C. H. B. 
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Fusion of Calcium Carbonate. By A. Joannis (Compt. rend., 
115, 1296—1298).—The author contends that the mass obtained by 
Le Chatelier (preceding abstract) by heating calcium carbonate at 
1020°, not under presscre, had not really been fused, and that its crys- 
talline condition was but little in advance of that of the precipitated 
carbonate. He has obtained similar results himself, but does not con- 
sider that fusion has taken place unless the mass is sufficiently hard 
to be polished and cut into thin sections. When in this condition, its 
sp. gr. is 2°57, which is almost identical with that of ordinary marble. 
Joannis points out that, according to Pictet’s translation of Hall's 
memoir, the latter found that a minimum pressure of 173 atmos. 
is necessary to obtain complete fusion of calcium carbonate. — 

C. H. B. 

Action of a High Temperature on Metallic Oxides. By 
H. Morssan (Compt. rend , 115, 1034—1036).—The author has con- 
structed an electric furnace in which an electric arc impinges on a 
cavity in the middle of two blocks of lime (Compt. rend., 115, 1031— 
1033). Different temperatures are obtained by altering the strength 
of the current. In this paper he describes the effect of the arc on 
various oxides. 

Calcium oxide, with a current of 50 volts and 25 ampéres, rapidly 
becomes covered with brilliant, white crystals of the pure oxide. 
Similar results are obtained with lime of ordinary purity. With 
50 volts and 100 ampéres, crystallisation is much more rapid and 
abundant, and with 70 volts and 350 ampéres, the calcium oxide 
melts completely, and, on cooling, solidifies to a confusedly crystalline 
mass. Strontium owvide crystallises at about 2500°, and at 3000° it 
melts to a transparent liquid, which, on cooling, solidifies to a con- 
fusedly crystalline mass. Barium owide is completely liquid at 
2000°, but seems to be stable even at 2500°. On cooling, it forms a 
mass of confused crystals with a beautifully crystalline fracture. 
Magnesium oxide crystallises less readily than calcium oxide. At 
about 2500°, it yields transparent crystals, and with 70 volts and 
360 ampéres, it melts to a transparent liquid. Aluminium owide.—At 
about 2250°, pure alumina crystallises readily, and if mixed with a 
smal! quantity of chromium oxide, it forms ruby-red crystals, inferior, 
however, to those obtained by Fremy and Verneuil’s method. With 
25 volts and 75 ampéres, the alumina not only melts but completely 
volatilises. Chromic oxide, with 55 volts and 30 ampéres, melts to a 
black mass dotted with black crystals. Manganese peroxide melts and 
evolves oxygen, forming the monoxide, which absorbs some of the 
lime, and solidifies to a brown, crystalline mass on cooling. Ferric 
oxide melts and loses oxygen, forming the magnetic oxide, partly 
liquid and partly crystallised. Nickel owide melts, and forms green 
crystals. Cobalt oxide melts somewhat rapidly, and forms rose- 
coloured crystals. Titanic anhydride, with 50 volts and 25 ampéres, 
yields black, prismatic crystals of the monoxide; with 45 volts and 
100 ampéres, the monoxide melts in three minutes, and is partly dis- 
sociated and completely volatilised in eight minutes. Cupric oxide is 
completely decomposed at 2500°, and yields small masses of metallic 
copper and a crystallised compound of copper and calcinm oxides. 

13—2 
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Zinc owide rapidly volatilises, and condenses in long, transparent, 
crystals at the mouth of the furnace and on the erage” a 
Decomposition of Aqueous Vapour by Magnesium. By 
M. Rosenrewp (Ber., 26, 59 —60).—The experimental illustration of 
the combustion of magnesium in aqueous vapour devised by Moody 
(Proc., 1891, 20) is substantially the same as that described by the 
author about ten years ago (Ber., 15, 161); the same phenomenon 
can be more simply and elegantly shown by employing powdered 
magnesium instead of magnesium ribbon, but care has to be exercised 
in the heating, both of the metal and the water, otherwise the action 
is very violent. F. 8. K. 


Monomagnesium Phosphate. By J. Sroxtasa (Zeit. anorg. 
Chem., 1, 307—312).—Pure magnesium oxide is dissolved in concen- 
trated phosphoric acid (sp. gr. 1°4), and the solution evaporated on 
the water-bath until a crystalline pellicle is formed on the surface. 
The crystals are washed with ether until all the acid is removed, 
pressed, and dried in a current of air. The compound thus prepared 
has the composition MgH,P,0, + 2H,0, and forms nodular aggre- 
gates of small crystals; it is non-hygroscopic, and, unlike the calcium 
salt, is not decomposed by water. A. R. L. 


Determination of the Atomic Weight of Cadmium. By 
W. 8S. Lorimer and E. F. Samira (Zeit. anorg. Chem., 1, 364—367).— 
Carefully purified cadmium oxide was dissolved in potassium cyanide, 
and the cadmium deposited electrolytically. From the ratio of the 
weight of the oxide to that of the metal, the atomic weight of cad- 
mium was determined, the arithmetical mean of nine determinations 
giving the number 112°055 (0 = 16). The highest result was 
112°182, and the lowest 111-908. H. C. 


Possibility of the Existence of certain Metals in the Gaseous 
Condition at Temperatures below their Fusing Points. By W. 
Sprine (Zeit. anorg. Chem., 1, 240—244).—By passing a current of 
hydrogen through a heated glass tube containing the volatile chlorides 
of copper or iron, a lustrous, metallic deposit is formed on the sides 
of the tube, which proves on examination to have a crystalline struc- 
ture, whereas the meta] obtained by similarly reducing the oxides is 
pulverulent and devoid of crystalline form. The chlorides of cobalt, 
nickel, chromium, uranium, and tungsten were also examined, and it 
was found that the reduced metal is crystalline in those cases only 
where the salts are volatile. Silver chloride is reduced at a temper- 
ature below that at which it volatilises, and here a spongy, crystalline 
mass of metal having no lustre is obtained. The author is of opinion 
therefore, that after the chlorine has been removed by the hydrogen 
from the volatile chlorides, the metals exist for a time in the gaseous 
condition. As, however, the metals mentioned are only volatile at 
temperatures far above those at which their chlorides suffer reduc- 
tion, 1t is assumed that they exist in allotropic modifications, perhaps 
in the atomic condition. Schiitzenberger’s view (Abstr., 1891, 1429) 
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as to the existence of a volatile nickel hydrochloride may also be 
applied to other metals, but fails to throw any further light on the 
phenomena above described. When silver, platinum, or gold, in the 
form of leaf, is heated at 150° in a sealed tube with hydrochloric acid, 
the metal dissolves, but the chloride is subsequently reduced by the 
hydrogen formed during the interaction, and the metal reappears as 
microscopic crystals on the sides of the tube. It is possible in this 
case that even the platinum exists for some time in the liquid con- 
dition previously to assuming the crystalline form. A. R. L. 


New Formation of Basic Sulphates of Copper. By L. 
Marcuiewski and J. Sacus (Zeit. anorg. Chem., 1, 405—406).—If a 
saturated aqueous solution of copper sulphate is heated on a water 
bath with excess of dimethylaniline or diethylaniline, a bluish-green 
precipitate is formed which on examination is found to have the com- 
position 6CuO,2S0;,5H,O. 1t appears to be identical with the basic 
sulphate of copper already obtained in other ways by Reindel, 
Pickering, and Habermann. If copper sulphate solution is heated 
with quinoline, a salt of the composition 8Cn0,3S0,,10H,0 is ob- 
tained. This salt has not been before observed ; it has a bright-green 
colour, and decomposes when heated to 200°. H. C. 


Formation of Aluminium Sulphide. By A. H. Bucuerer 
(Zeit. angw. Chem., 1892, 483—484).—The author has succeeded in 
economically preparing on the large scale aluminium sulphide, 
hitherto obtained by passing the vapour of carbon bisulphide over 
red hot alumina. A mixture of alumina and charcoal is strongly 
heated in an earthenware retort, and by means of an earthenware 
tube sulphur is from time to time introduced into the retort. The 
alumina is gradually completely converted into the corresponding 
sulphide. 

The author thinks that aluminium sulphide may become of great 
importance in the metallurgy of aluminium. L. pe K. 


Amorphous, Hydrated Ferric Oxide; Crystalline Ferric 
Hydroxide; Potassium and Sodium Ferrites. By J. M. van 
BemMe.en and E. A. Kuiozsie (J. pr. Chem. [2], 46, 497—529).— 
Rousseau claims to have obtained crystallised ferric hydroxide, 
Fe,0;,H,O, by heating hydrated ferric oxide in molten alkali salts 
(Abstr., 1888, 917, 1034,1252), and by decomposing ferric oxychloride 
by water (Abstr., 1890, 1063). Brunck and Graebe obtained the 
same compound (Abstr., 1881, 126). The results of the authors’ 
reinvestigation of this matter are as follows:—(1.) The hydrous 
ferric oxide obtained by decomposing potassium nitroprusside, or 
Roussin’s salt (compare Pavel, Abstr., 1883, 297) with alkali bydr- 
oxides, and gelatinous hydrated ferric oxide which has been exposed 
to a low temperature, are amorphous, and of inconstant composition, 
(2.) Continued heating with a strong solution of potassium or 
sodiam hydroxide converts ferric oxide into a ferrite which is 
partially soluble and gradually becomes crystalline. In potassium 
hydroxide solution, the crystals are at first rhombic (?) plates, but as 
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the heating is continued and the water expelled they become regular 
octahedra, which are also formed when ferric oxide is heated in 
fused potassium carbonate or chloride. In sodium hydroxide, the 
crystals are, at first, crossed prisms, but afterwards hexagonal 
plates, sometimes becoming rhombohedric and spherical, or long 
needles ; the same are formed when ferric oxide is heated in fused 
sodium carbonate or chloride. All these crystals have the composi- 
tion Fe,0;,K,0 and Fe,0;,Na,0, respectively. (3.) These crystals 
(with the exception of the hexagonal plates) are decomposed 
by water, assuming at first a pseudocrystalline form and then 
becoming amorphous, hydrated ferric. oxide. (4.) The hexagonal 
sodium ferrite yields Fe,0,,H,O when treated with water; this has 
the same crystalline form, transparency, and optical properties as the 
original ferrite; it is not hygroscopic, but begins to lose water 
below 100°, whereas géthite can be heated to 300° without losing 
water. (5.) Rousseau’s crystalline ferric hydroxide (loc. cit.) is, in 
the authors’ opinion, a pseudocrystalline hydrated ferric oxide formed 
by the decomposition of a ferrite by water (compare 3). 
A. G. B. 


Action of Metallic Molybdenum and Tungsten on Solu- 
tions of Silver, Gold, and other Metals. By E. F. Smiru (Zeit. 
anorg. Chem., 1, 360—363).—Metallic molybdenum precipitates silver 
from a solution of silver nitrate, the solution becoming turbid 
through separation of molybdic acid. If a solution of silver oxide or 
chloride in ammonia is taken, the turbidity is avoided. The reaction 
is quantitatively complete, one atom of molybdenum precipitating 
six of silver. In the case of the chloride, the solution evidently must 
contain the hexachloride, MoCl, and this is also formed when 
molybdenum precipitates gold from auric chloride, a quantitative 
reaction in which one atom of molybdenum precipitates two of gold. 
The colour of the resulting solution in the two last instances is a 
dark-brown. Tungsten acts towards silver and gold solutions very 
like molybdenum, the action in the case of gold being, however, some- 
what slower. Neither metal has any action on neutral, alkaline, or 
acid solutions of lead nitrate. Molybdenum reduces neutral mercuric 
chloride at once to mercurous chloride, and eventually to metallic 
mercury. Tungsten only acts slowly and forms mercurous chloride. 
Both metals precipitate copper from solutions of copper salts, but 
the action is not a complete one. Solutions of bismuth and cadmium 
are unaffected by either metal, and platinum, palladium, and rhodium 
chlorides only undergo partial reduction. H. C. 


A Crystalline Alloy of Iron and Tungsten. By ‘T. Po.eck 
and B. Griitzver (Ber., 26, 35—38).—A lump of iron-tungsten alloy, 
obtained by an electrolytical method from Bohemian wolframite, was 
found to consist of a crystalline ground-mass, of the composition 
Fe,W;C;, in the crevices of which were small crystals of the com- 
position FeW,. The latter form trigonal prisms which belong to 
the hexagonal system, and are either trapezohedral-tetartohedral, or 
else rhombohedral-hemihedral and hemimorphous along the primary 
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axis. Both the crystals and the crystalline matrix are silver-grey, 
very heavy, and very hard—about as hard as corundum. 
C. F. B. 


Action of Potassium and Sodium Hydroxides on Antimony 
Trioxide. By H. CormimsBoeur (Compt. rend., 115, 1305—1307).— 
When a solution of 2 parts of potassium hydroxide in an equal 
quantity of water holding in suspension 1 part of precipitated 
antimony trioxide, is boiled for a few minutes, rhombic prisms that 
act strongly on polarised light are formed. They have the composi- 
tion K,0,3Sb.,0;, are easily decomposed by cold water, and, when 
exposed to air, rapidly absorb carbonic anhydride with formation of 

tassium carbonate and separation of antimony oxide. 

If to a boiling solution of potassium hydroxide in its own weight 
of water, antimony oxide is added in successive small portions until it 
ceases to dissolve, and the liquid is allowed to cool, the compound 
K,0,3Sb,0;,3H,0 crystallises in rectangular lamelle which act on 
polarised light and show longitudinal extinction. 

When water is added gradually to the anhydrous or hydrated tri- 
antimonite, the salt is decomposed with separation of prismatic 
antimony oxide, but as soon as the water, by decomposition of the 
salt, has become charged with 5 per cent. of potassium hydroxide, 
octahedral antimony oxide is formed, and when the proportion of 
hydroxide in solution reaches 20°9 per cent., decomposition ceases. 
The octahedral oxide obstinately retains 0°6—0'2 per cent of alkali. 

If a boiling solution of 1 part of sodium hydroxide in 2 parts of 
water is saturated with antimony trioxide, and the liquid is then 
poured into a large quantity of boiling water, and the mixture is 
filtered, the liquid as it cools, deposits quadratic tables which adhere 
strongly to the glass. They have the composition Na,0,Sb,0; + 
6H,0, and recrystallise from pure water in octahedra with a square 
base, but with the same composition. This salt has already been 
described by Terreil, who obtained it in a somewhat different 
manner. 

If a boiling solution of 1 part of sodium hydroxide in 2 parts of 
water is mixed with successive quantities of antimony oxide until it 
ceases to dissolve, and the liquid is allowed to cool, monoclinic needles 
of the composition 2Na,0,3Sb,0; + H,0 separate. 

When a similar solution of sodium hydroxide is boiled with an 
excess of antimony oxide, the liquid, whilst still warm, deposits 
rhombic tables of the composition Na,0,2Sb,03. If the liquid, instead 
of being boiled, is heated with the excess of antimony oxide at 100°, 
it deposits at that temperature rectangular tables of the composition 
Na,0,3Sb,03. 

All the sodium antimonites alter rapidly in moist air, with form- 
ation of sodium carbonate and separation of amorphous antimony 
oxide. Pure water, either cold or hot, decomposes them with sepa- 
ration of prismatic antimony oxide, which obstinately retains 
0'55—0'64 per cent. of alkali. The sesquiantimonite, diantimonite, 
and triantimonite undergo no alteration in contact with solutions of 
om hydroxide containing respectively 943, 183°6, and 113'2 grams 
per litre. 
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It is noteworthy that sodium hydroxide yields three antimonitcs, 
all of which yield antimony oxide in the crystalline form of valent- 
inite when they are decomposed by water, whereas potassium 
hydroxide yields only one antimonite, but this, when treated with 
water, yields antimony oxide crystallised in the forms of both 
valentinite and senarmontite. C. H. B. 


Action of Bismuth on Hydrochloric acid. By A. Dirrs and 
R. Merzner (Compt. rend., 115, 1303—1305).—Bismuth is not 
attacked by gaseous hydrogen chloride at the ordinary temperature, 
nor at any temperature up to the softening point of glass. In contact 
with a dilute or concentrated solution of the acid, bismuth liberates 
no hydrogen either under ordinary pressure or in a vacuum, nor 
even after the bismuth has been in contact with a solution of some 
metallic chloride which can deposit a thin layer of some other metal 
on its surface. Sometimes bismuth is found in the solution, although 
no gas has been liberated, but this only happens when oxygen has 
not been entirely excluded. 

When left in contact with aérated water free from carbonic 
anhydride, bismuth, after a long time, becomes covered with small 
stals of the hydrated oxide, but no bismuth goes into solution. 

It follows that bismuth, like antimony, is not attacked by hydro- 
chloric acid except in presence of oxygen, and the readiness with 
which arsenic, antimony, and bismuth separately dissolve in the acid 


in presence of oxygen is in intimate relation with their respective 
heats of oxidation. C. H. B. 


Ammoniacal Derivatives of Ruthenium Chloride. By A. 
Joty (Compt. rend., 115, 1299—13vl1).— Anhydrous ruthenium 
chloride rapidly absorbs dry ammonia at the ordinary temperature 
with considerable development of heat, and absorption is only com- 
plete when the substance is cooled to 0°. The product has then the 
composition Ru,Cl, + 7NH;, and if gradually mixed with water, it 
partially dissolves, forming an intense violet-red liquid, but solution 
is only complete if the water is saturated with ammonia. Similarly, 
if finely divided anhydrous ruthenium chloride is projected in suc- 
cessive small quantities into a solution of ammonia saturated at a 
low temperature, and the mixture is heated for nome time at 40°, a 
very deep red solution is obtained which, when sufliciently con- 
centrated, deposits small, crystalline lame.iee of the composition 
Ru,Cl,(OH),,7NH;,3H,O. The crystals are brown with a metallic 
lustie by reflected light, and yellow by transmitted light; the solu- 
tion is red by transmitted light, and has a violet tinge by reflected 
light. 1 part of the compound in 10,000 parts of water has an 
intense red colour, and even 1 part in 5,000,000 parts of water has a 
distinct rose colour. The dry salt is stable when exposed to light, 
but its solutions decompose with precipitation of the brown sesqui- 
oxide. Decomposition is rapid when the solution is boiled, and 
intermediate products are formed either by loss of ammonia or by 
progressive substitution of the elements of water for chlorine. 
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When concentrated hydrochloric avid is added to concentrated solu- 
tions of the ammoniacal hydroxychloride, the compound 


Ru,Cl,(OH).,7NH;,HCl + 3H,O 


separates as a brown precipitate. When dissolved in water, it forms 
a yellow solution, but as the proportion of water is increased, the 
colour changes to red. A small quantity of ammonia or other alkali 
changes the colour at once to reddish-violet. By double decomposi- 
tion with silver nitrate in acid solution, the hydrochloride of the 
hydroxychloride yields readily crystallisable salts, forming yellow 
solutions which become red on the addition of a base. ‘ 

The red coloration that appears on boiling an ammoniacal solution 
of the nitroso-oxychloride is due to the formation of the ammoniacal 
hydroxychloride now described, and is not due to the reproduction of 
the original nitrosochloride by loss of ammonia. C. H. B. 


Mineralogical Chemistry. 


Artificial Production of Rutile. By L. Micner (Compt. rend., 
115, 1020—1021).—When an intimate mixture of titaniferous iron 
ore 1 part, and pyrites 2°5 parts, is heated in a graphite crucible 
at about 1200° for several hours and allowed to cool, a crystalline 
mass is obtained which has all the chemical and physical properties. 
of pyrrhotine. 

The mass is fall of cavities, to the walls of which are attached 
elongated, quadratic prisms of rutile, identical in every respect with 
the natural crystals. They are uniaxial and positive, have a deep 
blue colour and adamantine lustre, are infusible before the blowpipe, 
and are not attacked by acids; hardness = 6; sp. gr. = 4°28. 

The pyrrhotine has the composition Fe,S,, and is in crystalline 
masses with a lamellar texture and a bronze-yellow colour; hard- 
ness 4; sp. gr. 4°5. It is slightly magnetic. C. H. B. 


Minerals from Lower Silesia. By B. Kosmayy (Jahrb. f. Min., 
1893, i, Ref. 9—10; from Zeit. deutsch. geol. Ges., 42, 794—796).— 
Chrome-iron ore occurs in a serpentine in a vein 7 metres in thick- 
ness at Tampadel. The ore contains inclusions of magnetite and 
spinel. Analysis gave results varying within the following limits :— 


Cr,03. MgO. SiO,. FeO. Al,O3. 
35—42 14—16 4—b 18—22 18—22 


A specimen of ore from the Bergmannstrost mine consists of iron 
pyrites, arsenical pyrites, blende, and tetrahedrite with dolomite. Ina 
cavity in the mass there are twin crystals of bournonite covered with 


dolomite and barytes. B. H. B. 
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Palygorskite. By P. Zemrarscuensky (Jahrb. f. Min., 1893, i, 
Ref. 33—34; from Bibl. géol. Russ., 6, 90).—The name of palygor- 
skite was given in 1860 by Savtschenkoff to a fibrous mineral re- 
sembling asbestos from the government of Perm. Since that date the 
mineral has been found at various localities in Russia in Permian and 
Tertiary beds, and has repeatedly been analysed. A specimen from 
Nijni-Novgorod was analysed by the author with the following 
results :— 


H,9. CaO. MgO. — Al,O,. Si0.. CO. 
19°68 10°52 8°30 13°93 44°40 3:17 
B. H. B. 


Composition of Melilite. By G. Bopiinper (Jahrb. f. Min., 
1893, i, Mem. 15—21).—The author has analysed some good speci- 
mens of melilite from Monte Somma with the following results :— 


Si0g. Al,03. Fe,03. CaO. MgO. K,O. Na,0O. H,0. Total. 
41°34 1037 429 33°84 579 113 845 008 100°29 


Comparing his results with the published analyses of artificial and 
natural crystals of melilite, the author concludes that the optically 
negative melilites are metasilicates of the formula SiO,R”, isomor- 
phously mixed with the aluminate R'",0,R”, whilst in the optically 
positive melilites, the aluminate R’",0,R”; is in isomorphous mixture 
with the silicate SiO,R". In conclusion, the author brings forward 
arguments disproving Vogt’s theory (Abstr., 1892, 1410) that melilite 
is a mixture of gehlenite and akermanite. B. H. B. 


Pholidolite trom Sweden. By G. Norpenskséxp (Jahrb. f. Min., 
1893, i, Ref. 20—21; from Geol. Foren. Férhandl., 12, 348).—At 
Taberg, in Wermland, pholidolite occurs in greyish-yellow, micaceous 
lamine, having a sp. gr. of 2408. Analysis gave the following 
results :— 


Si0,. Al,O3. MgO. FeO. MnO. K,0. H,0. Total. 
49°78 631 2794 408 O12 593 549 99°65 


Other minerals occurring in the same cavities are :—garnet, diop- 
side, epidote, apatite, titanite, magnetite, calcite, galena, and chlorite. 
B. H. B. 


Existence of the Diamond in the Meteoric Iron of the Cafion 
Diablo. By C. Frizpet (Compt. rend., 115, 1037—1041)—A spe- 
cimen of meteoric iron from the Cafion Diablo was found by Le Bel 
to contain diamonds, and the specimen found by Eckley Coxe (Abstr., 
1892, 947) was cut in two, and a portion weighing 34 grams was 
treated successively with hydrochloric acid, aqua regia, and hydro- 
fluoric acid. The residue contained minute rounded grains, which 
had all the properties of carbonado, and which when heated to red- 
ness in oxygen formed carbonic anhydride. There can, therefore, be 
no doubt of the existence of diamonds in the meteorite. The diamonds 
were not uniformly distributed in the specimen examined, but were 
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concentrated in and about nodules of iron sulphide and phosphide. 
The sp. gr. of the grains was slightly higher than 3°3; the sp. gr. of 
carbonado varies between 3°0 and 3°41. C. H. B. 


Hepatic Mineral Water and Mud of the Valle del Gallo. 
By A. AcrestINI (Gazzetta, 22, ii, 287—298).—The hepatic spring 
of the Valle del Gallo is distant about 12 kilometres from Urbino, 
and 24 from Pesara. Its waters are reputed to have considerable 
medicinal value. The water has a strong odour of hydrogen sulphide, 
and issues at a temperature of 14-0—14°2°; its sp. gr. = 1:00274 at 
24°; 1000 grams at 14° and 760 mm. contain the following ‘con- 
stituents : — 


CO, (free). HS (free). Oxygen. Nitrogen. 
70°212 c.c. 43°06 c.c. 0°625 c.c. 17°41 c.c. 


CaH,(CO3)s. MgH,(CO;)o. NaHCO. NH,HCO;,. 
0°5228 gram 0°0089 gram 0°0262 gram 0°0043 gram 


FeH,(CO )>. CaSO,. MgS0,. Na,SO,. Na,Si0s. 
00017 gram 1°5558 grams 0°4501 gram 0°0330 gram 0°0012 gram 


AIPO,. KCL. NaCl. NaHS. SiO, (free). 
00005 gram 0°0281 gram 0°1542 gram 0°0048 gram 0°0437 gram 


01071 gram of organic matter and traces of manganese and arsenic 
are also present. The solid residue from 1000 grams dried at 180° 
weighs 2°7923 grams. 

The mud taken from the hole in which the water collects is applied 
externally to cases of skin disease, etc., with good results. After 
drying at 125°, it has the following percentage composition :— 


(NH,)sSO,. CaSQ,  Ca,(PO,)2. CaCO; MgCO;. NaCl. 
0°199 1:470 0°181 25°342 6044 0-011 


K;0. Na,O. MgO. Al,03. Fe,03. SiO, (comb.). SiO, (free). 
3356 2°345 2°964 11676 6573 23°390 9°184 
8 (free). Be80,. Ma, As. Organic matter and H.O. 


aname sqpemencenanll 
0°458 traces 6°253 
W. J. Pz. 


Physivlogical Chemistry. 


Influence of Acids and Alkalis on the Determination of the 
Osmotic Pressure in relation to the Red Blood Corpuscles. 
By H. J. Hampurcer (Rec. Trav. Chim., 11, 61—75).—Acids and 
alkalis modify the permeability of the ‘blood corpuscles for their 
different constituents. Acids and alkalis act in opposite Ways ; the 
action of an acid can be neutralised by an alkali, and vice versd. 
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The permeability of the red corpuscles for hemoglobin is modified 
in the following way :—After being acted on by acids, they lose their 
colouring matter in a solution of sodium chloride, but it must be 
stronger than was necessary before such action took place; they 
keep their pigment after the action of an alkali in a more dilute 
solution of sodium chloride than before this action. 

Thus, the red corpuscles begin to lose their hemoglobin in a 0°56 
per cent. solution of sodium chloride; but, after the action of a dilute 
acid, the strength of the solution must be increased to 0°67 per cent., 
and, after the action of dilute alkali, it must be diminished to 0°51 
per cent. 

When the attractive force for water (osmotic pressure) is deter- 
mined, it is necessary to take account of such facts, otherwise the re- 
sults will be valueless. 

Errors can be avoided by carefully neutralising, and by determining 
the attractive force for water in the neutral fluid. There is, however, 
still to be subtracted from the number found the attractive force for 
water of the acid or alkali employed in neutralisation, and, further, 


to take into account the dilution which results from this operation. 
W. D. Hz. 


Occurrence of Glycogen in Blood. By Huppert (Chem. Centr., 
1892, ii, 873; from Centr. Physiol., 6, 394)—The author confirms 
the presence of glycogen in blood. It seems always to be present, 


but in quantities varying with the kind of blood, and the amount is 

always very small: ox blood contains 5—10 milligrams per litre. 
Glycogen occurs invariably in pus and in larger amounts than in 

blood ; the pus corpuscles contain it in larger amount than does the 


serum. A. J. G. 

Acid Reaction of Muscle. By F. A. Meyernoup (Chem. Cenir., 
1892, ii, 835—836; from Sitzber. Physik.-med. Soc. Erlangen, 24, 
128—155).—1t seems probable that living quiescent muscle contains a 
small quantity of lactic acid, or, at least, of some substance having an 
acid reaction. In an indifferent liquid, such as distilled water or physio- 
logical salt solution, where the disturbing influence of putrefaction is 
prevented by the action of cold (not by antiseptics), the muscle yields, 
after a time, a certain amount of acid. This amount is increased by 
raising the temperature to 45°, but is diminished by cooling. Heat- 
ing to the boiling point suspends the process for a short time, but 
does not terminate it, neither is it destroyed by alcohol. The author 
then points out that the amount of lactic acid found is incompatible 


with the theory that it is derived from the glycogen in the muscle. 
A. J. G. 


Accumulation of Potassium Bromide in the Organism. By 
C. Férxft and L. Herperr (Compt. rend. Soc. Biol., 1891, 769—771, 
807—809).—In man, potassium bromide accumulates in the organs, 
especially in the brain, liver, and kidneys. 

Two cases of epileptics are recorded; they had been treated with 
this drug for long periods. The amounts found per cent. post mortem 
are given in the following table. 
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Case 2. 
0°090 
0°156 
0°137 
0-210 
0-216 
Pancreas = 
Muscles 06% 0°160 
0°170 
0°240 
0°270 
0'280 


These cases show that there is an accumulation of the salt in the 
tissues ; and in the case (No. 2) where the treatment was continued 
longest (five years), the tissues, where the accumulation is greatest, 
are those where the nutrition is slow, like the bones and cartilages. 

Similar observations were made on auimals, rabbits and guinea- 
pigs, the salt being given subcutaneously. After a few days the 
animals died, and their bodies were incinerated. Considerable quan- 
tities of the salt were found in the ash, showing that its elimination 
during the first few days is slow. The individual organs were not 
investigated. W. D. H. 


Nutritive Value of Asparagine. By S. Gaprizt (Zeit. Biol., 29, 
115—124). Remarks onthe above. By K. Voir (cbid., 125—128). 


—The first of these papers is a criticism of that recently published 
by Politis (this vol. ii, 27). Voit’s remarks point out that Gabriel 
does not contradict Politis in the statement that asparagine is not a 
proteid-sparing food, but that he merely states that asparagine has a 
beneficial effect by promoting the absorption of starchy food. 
W. D. H. 

Metabolism in Diabetes Mellitus. By F. Vorr (Zeit. Biol., 29, 
129—146).—Dieting experiments on diabetic patients, compared with 
similar ones on healthy people, do not show any very great difference 
in the general course of metabolic activity. More proteid is, how- 
ever, used by diabetics, carbohydrate not being available as a proteid- 
sparing food. Experiments on gas exchange also show that more fat 
undergoes combustion in diabetics as compared with the normal. 


W. D. H. 
Behaviour of Galactose in Diabetics. By F. Voir (Zeit. 
Biol., 29, 147—150).—Although galactose will not increase the 
hepatic glycogen (C. Voit and others, Abstr., 1892, 902), it causes an 
increase of the sugar in diabetes. The experiment was made on the 
same patient as was formerly experimented on in connection with 
lactose (F. Voit, ibid., 903). The result obtained was the same as 

with lactose, and is capable of a similar explanation. W. D. H. 


Occurrence of Ammonia in the Stomach Contents. By T. 
Rosznneim (Ohem. Centr., 1892, ii, 749; from Oentr. Klin. Med., 13, 
817—819).—The stomach contents are filtered, the proteids removed 
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by acetic acid and tannin, and the estimation of the ammonia then 
proceeded with according to Schloesing’s method. In healthy sub- 
jects, ammonia was found in all phases of digestion and after the 
ingestion of the most varied foods; the amount being, as a rule, 
from 0°1 to 0°15 per mille. In many diseases of the stomach, the values 
still lie within these limits, but occasionally are found to be higher. 
It is not possible to estimate the amount of ammonium chloride in 
the stomach contents, but it must be taken into consideration when 
estimating the total chlorine: .hitherto it must have been calculated 
as hydrochloric acid. A. J. G. 


Uroerythrin and Hematoporphyrin in Urine. By L. Zou 
(Chem. Centr., 1892, ii, 748—749; from Centr. med. Wiss., 1892, 
705—706).—Uroerythrin is characterised by (1) its absorption 
spectrum—two bands of about equal intensity at about ’ 550—525— 
» 510—484, the interspace also showing absorption; (2) the great 
sensitiveness of its solution to light; (3) the green coloration which 
it gives with alkalis; (4) the properties of the precipitates with urates 
and with salts of lead, potassium, and barium. Uroerythrin probably 
occurs in the urine as a salt (sodium salt) in combination with urates. 

Hematoporphyrin is characterised by (1) the spectra of its acid 
and alkaline solution ; (2) the properties of its metallic compounds ; 
(3) the evolution of pyrroline when heated in the dry state; (4) the 
seatole-like odour and formation of a uribilinoid substance when 
treated with zinc and hydrochloric acid; (5) a reaction resembling 
Gmelin’s with nitric acid. Hematoporphyrin from urine is identical 
with that obtained by the action of reducing agents on hematin. 
McMunn’s hematoporphyrin is, at least as a rule, a mixture of 
urobilin and hematoporphyrin. Hematoporphyrin probably occurs 
as such in the urine; it is found in the most varying proportions. 


J. G. 


Behaviour of Xylenes in the Organism. By A. Cunrcr 
(Chem. Centr., 1892, ii, 538; from Ann. Chim. Farm., 16, 3).—The 
xylenes show a double action, an irritant action such as is character- 
istic of phenols and the paralysing action characteristic of aromatic 
hydrocarbons. The paralysing action is shown most strongly by 
orthoxylene, less strongly by metaxylene, whilst paraxylene occupies 
a mean position between the other two. The irritant action is 
strongest with the para-compound, less with the ortho-, and still less 
with the meta-compound. he explanation of the irritant action is, 
that the xylenes suffer partial conversion in the organism into the 
xylenols, but to an unequal extent, the para-compound being the 
most affected. A. J. G. 


Influence of the Carboxyl Group on the Toxic Action of 
Aromatic Compounds. By M. Nencxi and H. Bourmy (Chem. 
Cenir., 1892, ii, 655—656; from Arch. expt. Path. Pharm., 30, 
300—310).—Many poisonous aromatic compounds become relatively 
non-poisonous when the carboxyl group is introduced into the mole- 
cule, seemingly through the greater stability thus induced. Thus 
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benzoic acid is less poisonous than benzene, and the same seems to be 
true as regards naphthalenecarboxylic acid and naphthalene. The 
same relations hold for the hydroxylated derivatives of benzene and 
their carboxylic acids; thus whilst orthamidophenol is less poisonous 
than aniline, ortho- and para-amidosalicylic acids are harmless. 
Orthoxycarbanilcarboxylic acid is Jess poisonous than oxycarbanil ; 
it passes through the organism without causing discomfort and can 
be detected in the urine. Malonanilic acid is a less powerful poison 
than acetanilide, of which it may be regarded as a carboxylated de- 
rivative ; it can pass into the urine, and the ingestion of its sodium 
salt is not followed by an increase in the ethereal hydrogen sulphates 
in the urine. A like relation is observed between paraphenacetinic 
acid and phenacetine. 

The sulphonic group in replacing hydrogen seems to exert an in- 
fluence on physiological action resembling that described above for 
the substitution of the carboxyl group for hydrogen. A. J. G. 


Physiological Effect of Opium Smoke. By N. Grénanr and 
E. Martin (Compt. rend., 115, 1012—1014).—Opium smoke produced 
at a temperature of 250°, as is done by actual smokers (this vol., i, 

226), has scarcely any effect on a dog. It is without influence on 
the energy of the contractions of the heart, and the only difference 
observable is that when anesthesia is produced by means of a mix- 
ture of chloroform and alcohol, the period of agitation at the begin- 
ving is shorter with an animal that has been submitted to the action 
of opium smoke than with one that has not. It is clear that there 
is a distinct difference between the central nervous systems of the 
dog and man. 

One of the authors smoked successively 20 pipes containing al- 
together about 4 grams of chandoo or prepared opium. After the 
fourth pipe, frontal headache began, and after the sixth, the head- 
ache became general; at the tenth, vertigo set in and continued 
until the end of the experiment. Half an hour after the smoking . 
stopped, the headache and vertigo began to decrease, and at the end 
of an hour had quite disappeared. The curve of respiration at the end 
of the experiment had a somewhat smaller amplitude than at the 


beginning, and the pulsations of the heart were rather less frequent. 
C. H. B. 


Toxicity of certain Mineral Salts. By C. Ricner (Compt. rend. 
Soc. Biol., 181, 774—775).—The salts used were bromides, chlorides, 
and iodides of lithium, potassium, and rubidium. The results show 
that the toxic dose is proportional to the molecular weight of the salt 
and not to its absolute weight. A molecule of rubidium iodide, which 
weighs 207, is as poisonous as a molecule of lithium chloride, which 
only weighs 42. 

Microbes show great resistance to the toxic action of potassium 
salts. Mercury is the metallic poison which is most active; it is 
weight for weight ten times more toxic than copper. W. D. H. 
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Chemistry of Vegetable Physiology and Agriculture, 


An Organised Ferment from Cherry Tree Gum. Pectinose. 
By F. Garros (J. Pharm. [5], 26, 535—537).—Cherry tree gam left 
in a sterilised flask liquefies after some time, and a yeast-like microbe 
is found therein, which is more active in presence of ammonium tar- 
trate and is rendered inactive on the addition of hydrochloric acid (5 
percent.). This ferment liqueties plum and cherry tree gums but not 
gum arabic. The author states that, whereas the precipitate yielded 
by ferric sulphate with arabin is insoluble in potassium hydroxide 
solution, that afforded by pectin dissolves at once, and these sub- 
stances are further distinguished since strong solutions of arabin are 
rendered insoluble by pure concentrated sulphuric acid, whilst pectin 
is converted into a sugar which he calls pectinose; this sugar may 
also be made from beet husks by boiling them with dilute hydro- 
chloric acid for some time, and isolated by precipitating with basic 
lead acetate and then treating the lead compound with hydrogen 
sulphide. T. G. N. 


Exchange of Carbonic Anhydride and Oxygen between . 


Plants and the Atmosphere. By T. Scutoestne, Jun. (Compt. 
rend., 115, 1017—1020).—Woolly feather-grass was sown on quartz- 
ose sand early in July, and the ratio of carbonic anhydride decom- 
posed to oxygen set free was determined from time to time between 
the date of sowing and September 6th, when the crop, which was 


well developed, was cut. 
06. a; 4 Aug. 13. Aug.18. Aug. 26. Sept.1. Sept. 6. 
2disappeared = ' 
O liberated = 0°87 0°88 0°88 0°91 0°89 


It will be observed that the ratio CO,/O is distinctly less than 
unity and remains practically constant throughout the whole period 
of vegetation. 

The composition of the organic portion of the crop shows that it 
contains more hydrogen than would form water with the oxygen which 
it also contains. It seems, therefore, that the plant itself eliminates 
oxygen in some form, and possibly, as suggested by Dehérain and 
Maquenne in a similar case, it is eliminated as carbonic anhydride. 

On the other hand, the composition of the plant, when compared 
with the measurements of carbonic anhydride and oxygen, shows that 
it has derived some oxygen through its roots from the oxy-salts pre- 
sent in the soil. C. H. B. 


Supposed Presence of Albumin in the Walls of Vegetable 
Cells. By S. L. M. Moore (Chem. Centr., 1892, ii, 872 —873; from 
J. Linn. Soc., 29, 241).—The substance in the cell walls which gives 
the reactions for albumin is not albumin, at least not a peptonisable 
albumin, neither is it tyrosine. Krasser’s list of the substances which 
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react like proteids is not complete, as the three reactions which the 
cell walls give (Millon’s, Raspail’s, the xanthroprotein reaction) are 
also given by a solution of catechu, as are other reactions shown by 
the cell walls. The behaviour of lignified cell walls to some reagents 
shows the presence of an iron-greening dye (probably a tannin) in 
them. The fact that the cell walls are not able to take up carmine 
and aniline-blue is not reconcilable with their containing albumin, but 
no form of tannin takes up carmine, and iron-greening tannins are 
not coloured by aniline-blue. The cell nucleus also probably contains 
an iron-greening tannin. . 

It is doubtful whether proteids occur in the milky juice of the fig, 
as the proteid reactions which this gives may also be due to an iron- 
greening tannin. A. J. G. 


Cork and Suberin. By C. Van Wissetincn (Chem. Centr., 1892, 
ii, 516; from Nederl. Tijdschr. Pharm. Chem. Tozicol., 1892, 220).— 
Cork does not contain cellulose. The violet coloration which it gives 
with zinc chloride and iodine solution is due to phellonic acid. Cork 
contains several fusible substances, which are soluble in chloroform ; 
these consist of glyceryl salts of the various acids. From the saponi- 
fication products of these substances, phellonic acid, melting at 95°, a 
second acid melting at 60—70°, and several other less well character- 
ised acids were obtained. The fusible substances mentioned above 
are enveloped in others which are not fusible or soluble in chloroform, 
but dissolve readily in cold aqueous potash. A. J. G. 


Ethyl Alcohol in Oil of Roses. By T. Poteck (Ber., 26, 38—39). 
—Oil prepared in Germany, on the spot where the roses were grown, 
was found to contain no ethyl alcohol. That previously found in 
other samples must have been formed by fermentation taking place 
in the leaves during their transport to the factory. C. ¥F. B. 


Occurrence of Thymol in the Ethereal Oil of Mosula 
Japonica. By Y. Suimoyama and H. Ono (Chem. Centr., 1892, 
ii, 618; from Apoth. Zeit., 7, 439—440).—Dried plants of the 
Japanese labiate Mosula Japonica, on distillation with water, yielded 
213 per cent, of a brownish-red, ethereal oil of feeble, thymol-like 
odour ; it was levorotatory, and had a sp. gr. = 0°820 at 17°5°. On 
agitation with strong aqueous soda, an oily liquid boiling at 170—180°, 
and smelling like cymene, was obtained, whilst the aqueous solution, 
when saturated with carbonic anhydride, yielded thymol. 

A. J. G. 


Loss of Nitrogen in Manures. By A. Munrz and A. C. Grrarp 
(Compt. rend., 115, 1318—1321).—The authors have estimated the 
loss of nitrogen that takes place in the stable before the manure is 
put into a heap, by estimating the nitrogen introduced in the forage 
and the litter, alsothat found in the products, such as milk, wool, &c., 
and in the’manure at the time that it was removed. The difference 
is taken as the loss of nitrogen occurring in the stable. The results 
Were as follows :— s 
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10 cows. 25 sheep. 
kilos. kilos. 
Nitrogen in the forage F 90°116 14°548 
in the litter (straw).. ; 6°532 0°115 
in the animal products ' 17°742 0-900 
in the manure....... ; 50°108 6°464 
loth. occccccccccccce ; 28°798 7299 
lost per cent. of nitro- 
gen supplied...... 28°7 31:9 50°2 


When the manure is in a heap and is left to itself, the losses are 
much smaller; with horse manure, after four months, the loss is 
23:1 per cent. of the initial nitrogen, and 20-9 per cent. of the nitro- 
gen consumed in the fodder; with cows’ manure, after three months, 
2°39 per cent. of the initial nitrogen, and 10°8 per cent. of the nitro. 
gen consumed in the fodder; and with sheep’s manure, after six 
months, the loss is 11°3 per cent. on the first basis, and 5-0 per cent. 
on the second. 

The relatively great loss of nitrogen in the stable is attributable to 
the rapid fermentation of the urine; the solid excreta retain their 
nitrogen longer. The loss is somewhat greater in summer than in 
winter; in the case of cows, the loss is 52°7 per cent. of the original 
nitrogen in June and July, and only 447 per cent. in January, 
February, and March. The loss is slightly less when the fodder is 
green than when it is dry, probably because in the first case the 
excreta contain more moisture, and the tension of the ammonia is 
lower. It is not affected to any important extent by increasing the 
bulk of the litter. C, H. B. 


Fermentation of Manure. By A. Héserr (Compt. rend., 115, 
1321—1323).—The author has investigated the changes which the 
nitrogen undergoes during the fermentation of straw at 55° in the 
absence of excess of oxygen. The straw was powdered, moistened 
with 5 per cent. solutions of potassium and ammonium carbonates, and 
inoculated with a small quantity of liquid manure. Methane and 
carbonic anhydride were given off, and after three months the straw 
had lost nearly half its weight. In all cases, there was a reduction 
in the ammoniacal nitrogen, and an increase in the organic nitrogen, 
as in Dehérain’s experiments. The total loss of nitrogen is con- 
siderable, but neither in the experimental flasks nor in the case of 
manure heaps does this loss take place in the form of ammonia. Ifa 
manure is too dry, the methane fermentation is greatly retarded, and 
it follows that moistening the manure not only promotes this fer- 
mentation, bat reduces the risk of loss of ammonia. 

The nitrogen which is lost escapes in the free state, and hence the 
practice of adding iron sulphate, calcium sulphate, &c., with a view 
to prevent loss of ammonia, is useless if the manure is kept 
sufficiently moist. C, H. B. 


ANALYTICAL CHEMISTRY, 


Analytical Chemistry. 


Quantitative Separation and Estimation of Chlorine, 
Bromine, and Iodine, By C. Friepuerm and R. J. Meyer (Zeit. 
anorg. Chem., 1, 407—422).—After a critical examination of the 
various methods that have been proposed for the estimation of mixed 
chlorides, bromides, and iodides, the authors have adopted the follow- 
ing process. The mixture is introduced into a small retort of special 
form and mixed with potassium dihydrogen arsenate and dilute 
sulphuric acid. The iodine separates, and can be distilled over 
into a receiver containing potassium iodide solution, preferably by 
means of a current of steam. It is then titrated in the ordinary way 
with thiosulphate solution. The residue in the retort is allowed to 
cool, and then mixed with a concentrated solution of potassium 
dichromate. On heating, the whole of the bromine is liberated, and 
is collected in the receiver, which has been again charged with 
potassium iodide solution. The iodine set free is determined as 
before with thiosulphate solution. The chloride which remains in 
the retort with the excess of dichromate is determined gravimetrically 
by precipitation with silver nitrate, after the solution has been acidi- 
fied with nitric avid. The test analyses show that the method gives 


very fair results. H. C. 


Direct Quantitative Separation of Chlorine and Iodine. By 
P. Jannascu and K. Ascuorr (Zeit. anorg. Chem., 1, 248—250).— 
The method depends on the insolubility of thallium iodide in aqueous 
alcohol, and the solubility of thallium chloride in solutions of am- 
monium salts. About 0°5 gram of a mixture of sodium chloride and 
iodide is dissolved in 40—50 c.c. of water, and 50 c.c. of 20 per cent. 
ammonium sulphate solution and 30 c.c. of alcohol added. An 
excess of 4 per cent. thallium sulphate solution is then introduced, 
and the mixture allowed to remain in the cold for 12 hours; the pre- 
cipitated thallium iodide is then collected on a tared filter, washed with 
a 5 per cent, solution of ammonium salphate in 30 per cent. alcohol, 
and finally with 30—50 per cent. alcohol, and, after drying at 100°, 
weighed. The alcohol is evaporated from the filtrate, and the residue 
made up to 300 c.c. with water; 10 c.c. of concentrated nitric acid, 
and the necessary quantity of silver nitrate are then added to the boil- 
ing liquid, and the silver chloride collected and weighed as usual. 
It does not seem possible to separate chlorine and bromine by this 
method. A. R. L. 


Detection of Iodates in Iodides. By F. Rosrveau and G. 
Roun (J. Pharm. [5], 26, 485—490).—The authors show that in 
presence of air and moisture all the acids, even carbonic anhydride, 
<lecompose potassium iodide, and that this salt is also decomposed 
when moist in presence of air and light, but is unaffected in the dark, 
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or when the air is replaced by carbonic anhydride or nitrogen ; similar 
results are obtained with solutions of the salt, iodine being set free, 
whilst the solution becomes alkaline, according to the equation 
2KI + O + H,O = 2KHO + I,. The inverse reaction obtains 
when the moist salt or its solutions are placed in the dark. Con. 
sequently they suggest that for the detection of iodates in potassium 
iodide, an 8 per cent. solution of the salt should be treated with a 
few drops of hydrogen tartrate solution and starch paste, the im- 
mediate coloration being taken as positive evidence of their 
presence. T. G. N. 


Estimation of Nitrogen in Nitrocellulose. By E. v. Kevusstrr 
(Zeit. anal. Chem., 32, 51—53).—The following mode of carrying out 
the treatment with sulphuric acid and mercury (Crum’s method; 
see Abstr., 1887, 86) is both convenient and rapid. A Hofmann’s 
eudiometer, with a small funnel above the stopcock, is used. The 
nitrocellulose (0°15 gram), wrapped in cigarette paper, is passed round 
the bend of the tube into the closed limb. The apparatus is then 
filled with mercury, and by alternately raising and lowering the 
level ofthe mercury in the pressure limb, the air is, as far as possible, 
removed from the cartridge. About 5 c.c. of concentrated sulphuric 
acid is then introduced through the funnel, and any air, disengaged 
by its contact with the substance, is expelled. After waiting 
10 minutes for the nitrocellulose to dissolve, the tube is held so as to 
press the palm of the right hand against the open end, and the 
thumb against the stopcock, and whilst keeping the tube vertical 
the mercury is thrown up into the acid in the usual manner, as long 
as nitric oxide is evolved. The gas is measured in the same tube. 


M. J. 8, 


Estimation of Nitrogen in Organic Nitrates. By P. Rusrzorr 
(J. Russ. Chem. Soc., 23, 382—388).—The apparatus used by the 
aathor to estimate the nitrogen in such substances as nitroglycerol 
consists of a round-bottomed flask of 150 c.c. capacity, into which are 
introduced about 25 grams of crystallised ferrous sulphate, 70 c.c. of 
hydrochloric acid of sp. gr. 1:12, and 0'3—0°5 gram of the substance 
to be analysed. Connected with the tube passing through the con- 
denser is a Y-shaped bulb tube, into which an almost saturated 
solution of potassium carbonate can be forced up from the bottle 
below, so as to fill the lower bulb, and also the side bulbs to about a 
fourth of their volume. The wide tube sealed on to the last bulb 
contains solid potassium hydrogen carbonate, and is connected by 
means of a glass tube with a combustion tube, 40 cm. long and 12 mm. 
wide, containing a spiral of copper wire gauze, 25—30 cm. long. The 
other end of the combustion tube is attached to a Schiff’s nitrogen 
apparatus, 

Carbonic anhydride is passed into the flask and through the whole 
apparatus (which has previously been tested to see thatit is air-tight), 
in order to expel the air. The level of the potassium carbonate solu- 
tion should at this period just reach the lower bulb, so that the 
apparatus may not become choked up by the deposition of crystals of 
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potassium hydrogen carbonate. When the air has been completely 
driven out, the tube containing the copper is heated in a combustion 
furnace, and the solution of potassium carbonate introduced into the 
bulbs. The flask is now heated and occasionally shaken, so that a 
regular stream of gas comes off. The gas is nitric oxide mixed with the 
vapour of water and hydrochloric acid, the last two being absorbed by 


the solution in the bulb tube and by the drypotassium hydrogen carbon- 
ate. After three-quarters of an hour, the black, opaque solution in 
the flask has become reddish-brown and transparent, and very little 
gas rises in the nitrogen apparatus. The boiling is continued for 
10—15 minutes longer, after which the flame is lowered, and carbonic 
anhydride passed for about half an hour, to sweep out the last traces 
of gas. The nitrogen apparatus is then disconnected, and the volume 
read off after cooling. ; 

The results obtained by the author are good: for example, the 
percentage amount of nitrogen found in trinitroglycerol was 18°36, 
18°55, and 18°48 ; the calculated being 18°50. J. W 


A Source of Error in the Estimation of Phosphoric acid by 
Magnesia Mixture. By N. v. Lorenz (Zeit. anal. Chem., 32, 64—67) 
~—]n the absence of citric acid, the simultaneous precipitation of some 
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magnesia (about 1 per cent.) cannot be prevented, even by adding 
the magnesia mixture drop by drop. When 2 per cent. of citric acid 
(in the form of the usual ammonium citrate solution) is added, and 
then the magnesia mixture, drop by drop, not a trace of magnesia 
can be found in the precipitate, and, with larger proportions of the 
citrate solution, the slow addition of the magnesia mixture is quite 


superfluous. M. J. 58. 


Can Arsenic be converted quantitatively into Hydrogen 
ArsenideP By F. W. Scumipt (Zeit. anorg. Chem., 1, 353—359).— 
It is found that arsenic can be wholly converted into hydrogen 
arsenide and estimated quantitatively by absorbing the latter in 
silver nitrate solution, if, towards the end of the operation, a solution 
of stannous chloride in hydrochloric acid is added to the contents of 
the vessel in which the gas is being evolved. The addition of the 
stannous chloride precipitates any arsenic still remaining in the solu- 
tion in a very finely divided state, in which it is readily attacked by 
the nascent hydrogen and converted into arsenide. H. C. 


Precipitation of Arsenic as Pentasulphide, and its Separation 
from Bismuth, Lead, Cadmium, and Antimony. By I’. Neuere 
(Zeit. anal. Chem., 32, 45—51).—Following up the investigations of 
McCay on arsenic pentasulphide (Abstr., 1887, 213), the author finds 
that when hydrogen sulphide is passed through a solution of an 
arsenate mixed with a sufficiency of strong hydrochloric acid, the 
arsenic can be completely precipitated in the cold, in a comparatively 
short time, as pure pentasulphide, whilst bismuth, lead, cadmium, 
and antimony remain unprecipitated. The liquid should contain not 
less than 29 per cent. of hydrogen chloride, and even a higher per- 
centage seems favourable. All rise of temperature must be avoided; 
the hydrochloric acid should therefore be added gradually, with arti- 
ficial cooling, and the liquid treated with a rapid, uninterrupted 
stream of hydrogen sulphide during 14 hours. The flask should then 
be corked and left for one or two hours before filtering. A Gooch 
crucible is the most convenient and accurate form of filter. After wash- 
ing the precipitate, first with hydrochloric acid and then with water, 
until free from acid, a traee of free sulphur should be removed by 
repeated washings with hot alcohol. The precipitate is dried at 
100° until constant; it is anhydrous. The reported test analyses, 
with quantities varying from 0°1 to 0°3 gram, show no error greater 
than 0°3 milligram. M. J. 8. 


Methods of Estimating the Sulphur in Sulphides. By L. P. 
Marcutewski (Zeit. anal. Chem., 32, 1—45).—The sulphur may 
either be oxidised to sulphuric acid, or estimated by a direct method. 
Oxidation by aqua regia, by potassium chlorate and hydrochloric or 
nitric acid, or by fuming nitric acid alone, gives good results ; so also 
do oxidation with permanganate, and the dry method of Fresenius, 
both of which, however, occupy much time. Oxidation by chlorine 
or bromine in alkaline solution, or by hydrogen peroxide, is incom- 
plete. If the sulphuric acid formed is estimated volumetrically, a 
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saving of time over the gravimetric method can be effected. The 
alkalimetric methods of Baumann, Clemm, Wilsing, Gawalovski, 
Knofler, and Bohlig are of insufficient accuracy; Andrews’ method 
(Abstr., 1890, 414), on the contrary, is exact and rapid. 

If the sulphur is expelled, in the form of hydrogen sulphide, by 
hydrochloric acid, it may be accurately estimated by passing it 
through ammoniacal hydrogen peroxide, which oxidises it to sulphate, 
or through standard iodine. Concentrated nitric acid does not oxidise 
hydrogen sulphide completely unless warmed to 80°; aqua regia is 
more energetic, but the use of either entails complications. Perman- 
ganate may be used, but, unless the manganese is removed before 
precipitating the sulphuric acid, the results are too high. De 
Koninck’s second method (Abstr., 1889, 437) is both convenient and 
accurate, Weil’s method with alkaline copper solution is not trust- 
worthy. Von Berg’s process (Abstr., 1887, 301) gives good results. 
The colorimetric methods of Osmond (with silver nitrate), and Hardy 
and Arnold (with lead acetate), are of service in some cases, such as 
the analysis of irons, but the passage of the gas through the absorb- 
ing vessels must be extremely slow. M. J. 8S. 


Estimation of Sulphur in roasted Pyrites. By G. Lunar 
(Zeit. angw. Chem., 1892, 447—449).—The author has long ago con- 
cluded that Watson’s method of heating the burnt pyrites with a 
known weight of sodium hydrogen carbonate, and afterwards titrating 
the excess of undecomposed alkali, is one of the quickest, simplest, 
and most trustworthy processes for the estimation of the sulphur. 
But, in order to get accurate results, the following details must be 
adhered to :—The mixture must be heated for 10 minutes at a temper- 
ature just high enough to convert the acid carbonate into the normal 
salt. The crucible must now be covered, and then heated strongly 
for 15 minutes, but the temperature must not be high enough to fuse 
the mass. On no account should the mixture be stirred during the 
ignition. The mass when treated with boiling water often refuses to 
give a clear filtrate, but this inconvenience may be avoided by adding 
some strong brine. L, DE K, 


Estimation of Sulphur in Coals and Organic Substances, 
By W. Hempen (Zeit, angw. Chem., 1892, 393—394).—Berthelot 
having successfully estimated organic sulphur by simply burning the 
substance in a shell containing oxygen, the author has repeated the 
process, but with a much simpler apparatus. The substance to be 
analysed is pressed into a little platinum wire cylinder to which a 
longish platinum wire is attached. 

The combustion is effected in an ordinary glass bottle of about 10 
litres capacity (see illustration), which is fitted with a trebly per- 
forated india-rubber stopper. Through this passes a tube with a glass 
stopcock, the outer end of which widens into a cylinder of about 
50 c.c. capacity ; also two glass tubes, to the lower ends of which are 
fused two long, 0°6 mm. thick, platinum wires. One of these wires 
carries at its lower end a little platinum basket made by folding a 
piece of platinum wire gauze. When lowered, this basket should be 
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at a distance of about 25 cm. from the bottom of the flask. For the 
purpose of electric firing, a little mercury is poured into the tubes } 
and c, so as to establish a sure contact with the wires of a 6-cell 
battery. To carry on an experiment, the india-rubber stopper is 
removed from the flask, the cylinder containing the substance is put 
into the basket, and its wire is twisted round the wires d and e in 


such a manner that the electric current is obliged to pass through 
it. The flask is now filled with distilled water, closed with an 
ordinary stopper, and placed, inverted, in a porcelain dish containing 
a little water. After removing the stopper, the flask is filled with 
oxygen, most conveniently delivered from a cylinder containing the 
compressed gas. When the flask is filled, the stopper is again put in, 
the flask is removed from the dish, and put into its normal position. 
After carefully removing the stopper, the rubber’ stopper, with its 
fittings, is inserted. As oxygen is somewhat heavier than air, 
there is but very little loss of this gas during the operation. The 
rubber stopper is now firmly tied down with wire, and the substance 


After cooling, a mixture of 100 c.c. of water, 5 c.c. of hydrochloric 
acid, and a little drop of bromine is introduced into the flask by 
means of the stopcock. After standing for about an hour, or at all 
events until there is no longer any cloudy appearance, the contents of 
the flask are washed into a beaker, filtered if necessary, and precipi- 
tated with barium chloride. The test analyses are very satisfactory. 

L. pe K. 

Volumetric Estimation of Sulphuric acid in Sulphates. By 
E. Srotte (Zeit. angw. Chem., 1892, 234—235).—The process pro- 
posed by the author is based on the following reactions :—Barium 
chromate dissolves in hydrochloric acid, with formation of barium 
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chloride and barium dichromate, and from this solution the barium 
chromate is completely reprecipitated on adding ammonia. If, 
now, the solution of a sulphate is mixed with a hydrochloric acid 
solution of barium chromate, the whole of the sulphuric acid is thrown 
down as barium sulphate. If the liquid is now neutralised with am- 
monia, the remaining barium is precipitated as chromate, and the 
chromic acid still remaining in solution therefore serves as a measure 
of the amount of the sulphuric acid. The actual process is as 
follows :—A weighed quantity of the substance is dissolved in a 
500 c.c. flask, and the solution of barium chromate is added, best 
from a burette, until the sulphuric acid seems completely precipi- 
tated. After adding a slight excess of ammonia, the whole is made up 
to the mark, filtered, and the chromic acid estimated in an aliquot 
art of the liquid by means of ferrous sulphate in the usual manner. 
The test analyses are very satisfactory. L. pE K. 


Estimation of Sulphurous Acid in Wine. By M. Ripeer (J. pr. 
Chem. [2], 46, 428—473).—As a standard method for the estimation 
of sulphurous acid in wines, the author employs that proposed by 
Haas (Abstr., 1882, 773), care being taken that the traces of hydro- 
gen sulphide and oxygen, with which carbonic anhydride made from 
marble and hydrochloric acid are contaminated (compare Pfordten, 
Abstr., 1885, 836), are removed by washing with potassium per- 
manganate and chromous chloride, and that the ignited barium 
sulphate (in which form the sulphurous acid is finally weighed) is 
freed from barium sulphide and chloride by successive treatment with 
bromine water and hydrochloric acid. This method is far too lengthy 
for general use as an analytical process, and may be successfally substi- 
tuted by the following :—50 c.c. of the wine is pipetted into a dis- 
tillation apparatus full of hydrogen, and 5 c.c. of sulphuric acid 
(1:3) is added; the flask is heated in a glycerol bath at 80—85° 
for three-quarters of an hour, a current of hydrogen being passed 
through the apparatus. The evolved sulphurous anhydride is ab- 
sorbed in a flask containing 20 c.c. of normal potassium hydroxide, 
through which the hydrogen bubbles, and which, after the time stated, 
is acidified with 10 c.c. of sulphuric acid (1: 3), and titrated with 
/50 iodine solution, starch being used as an indicator. 

As a still more rapid method, the author recommends direct titra- 
tion of the wine with iodine solution ; this is only applicable to white 
wines, or. to those whose coJour after dilution is sufficiently pale to 
admit of the recognition of the iodine starch blue; red wines must 
be treated by the distillation method, if it be necessary to make a 
determination of the sulphurous anhydride in them ; but, inasmuch as 
their colour does not admit of their being slphured, this is seldom 
necessary. 

While this method was being investigated, it was noted that the 
sulphurous anhydride in wine does not exist entirely, or even chiefly, 
in the form of sulphurous acid or alkaline sulphites, as heretofore 
Supposed ; after numerous experiments, detailed in the paper, the 
conclusion was drawn that the wine contains aldehyde sulphite (com- 
pare Boessneck, Abstr., 1888, 942).. By direct titration of the wine, 
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it is possible to determine the “free” sulphurous acid (that existing 
as sulphurous acid and sulphites) and the “ total” sulphurous acid, 
the difference between the two being the “aldehyde” sulphurous 
acid. 

50 c.c. of wine from the freshly opened bottle is pipetted into a 
100 c.c. flask, which has been swept out with carbonic anhydride; 
5 c.c. of dilute sulphuric acid (1:3), and some starch solution are 
added, and N/50 iodine solution is run in with continual shaking, 
until the blue colour is permanent for some little time. The end 
reaction is very distinct, but after some minutes the tannin, &c., in 
the wine will begin to absorb iodine, and the colour will be again 
bleached. This titration serves for the estimation of the “ free” 
sulphurous acid. Inasmuch as the “aldehyde” sulphurous acid is 
not oxidised, at all events for some time, by iodine in presence of 
sulphuric acid, it must be decomposed by alkali before the total sulph- 
urous acid can be determined. For this purpose, 50 c.c. of the wine 
is pipetted into a 200 c.c. flask, containing 25 c.c. of normal potash 
solution, care being taken that the nose of the pipette is beneath the 
surface of the liquid. After 10—15 minutes, 10 c.c. of sulphuric 
acid (1 : 3) and some starch are added, and titration with V/50 iodine 
solution effected as before. 

Some experiments are quoted to show that the “free ’’ sulphurous 
acid in wine slowly becomes converted into “aldehyde ” sulphurous 
acid, and that the total salphurous acid decreases with the age of the 
wine. A. G. B. 


Estimation of Potassium as Perchlorate. By W. Wensz 
(Zeit. angw. Chem., 1892, 233—234).—The author (compare this 
vol., ii, 46) has proved that by adding a small quantity of perchloric 
acid to alcohol, the potassium perchlorate becomes practically in- 
soluble therein, and may be very accurately estimated in this 
manner. 

If, when estimating potassium in carnallite, the operator wishes to 
obviate the removal of sulphates, the following modification of the 
process is recommended :—The solution is evaporated with perchloric 
acid to decompose the chlorides, the residue is extracted with acid 
alcohol, and finally dissolved in hot water. This solution is evapo- 
rated in a platinum dish, the residue calcined to convert the 
perchlorate into chloride, then dissolved in water, and titrated 
with a standard solution of silver nitrate. L. ve K. 


Analysis of Hydrogen Alkali Carbonates. By Vizern (J. 
Pharm. [5], 26, 385; compare Abstr., 1892, 1130).—The total alkali 
present is first determined by normal sulphuric acid solution ; another 
portion of the salt is converted into normal carbonate by the addi- 
tion of an alcoholic solution of an alkali hydroxide, and the resulting 
solution is divided ; in the one half, the alkali present is determined 
by normal sulphuric acid directly, and in the other, after decomposi- 
tion of the carbonate by means of barium chloride solution. From 
the results, a formula can easily be deduced to determine the normal 
carbonate present as an impurity. T. GN, 
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Estimation of Soda in Soap. By W.H. Low (J. Anal. Chem., 6, 
423—431).—A few grams of soap is treated with 50—100 c.c. of 
neutral alcohol, heated to boiling, and standard hydrochloric acid, 
in excess of the quantity necessary for the decomposition of the 
carbonate, run in; the carbonic anhydride is expelled by strong 
ebullition, phenolphthalein added, and the liquid titrated with 
standard soda. The soda unites with the fatty acids, and a neutral 
soap solution is obtained. The difference between the hydrochloric 
acid taken and the acid equivalent of the alkali employed gives. 
the amount of sodium carbonate. Blue lacmoid solution is added, 
and the liquid titrated with standard hydrochloric acid. As the 
colour changes to reddish before all the combined alkali is neu- 
tralised by the hydrochloric acid, the addition of the acid must be 
continued until a pure, bright red coloration is obtained which is not 
altered by the further addition of another drop of acid. The end 
reaction is quite distinct, even with dark-coloured soaps, but with 
these the indicator must be freely used, 

To determine the amount of the fatty acids, where the molecular 
weight is not known, the solution is again made alkaline, evaporated 
to dryness, taken up with water, and the fatty acids separated by 
the addition of excess of hydrochloric acid; the mixture is then 
cooled, the separated acids collected, washed with water, and the water 
removed mechanically as far as possible; the acids are now washed 
into a flask with hot alcohol, and titrated with alcoholic soda free 
from carbonate, phenolphthalein being used as indicator; finally 
the solution is evaporated to dryness and the residue weighed. 
The difference between the weight and that of the soda em- 
ployed gives the amount of the fatty anhydrides more accurately 
than the direct weighing of the fatty acids, as in the latter case 
loss and anhydride formation occur during the drying. If soluble 
fatty acids are present, the filtrate from the insoluble fatty acids is 
shaken with ether, the ethereal extract mixed with alcohol, neutral- 
ised with alcoholic soda, using phenolphthalein as indicator, evapor- 
ated to dryness, and the residue weighed. A. J. G. 


Electrolysis of Metallic Formates. By H. S. Warwick (Zeit. 
anorg. Chem., 1, 285—312).—After giving details of the electrolysis 
of certain formates, the author sums up his results as follows :—The 
weight of copper, cadmium, or zinc precipitated in a given time is 
proportional to the strength of the salt solution; the presence of a 
moderate amount of free acid exerts no essential influence on the 
result. By augmenting the distance between the poles, the quantity 
of metal precipitated is decreased, although the diminution becomes 
less as the distance between the electrodes increases. Rise of tem- 
perature causes an increase in the quantity of metal precipitated, the 
maximum amount being obtained at 80° with neutral and acid solu- 
tions of the copper salts, and at 60° with acid solutions of the cad- 
mium salt. The amount of zine precipitated in solutions containing 
free acid decreases, however, with the rise of temperature. Attempts 
to produce compact coherent deposits of cadmium and zinc in neutral 
solutions of their formates were unsuccessful; copper and cadmium 
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are, however, completely precipitated in acid solution, as is also zinc, 
but the precipitated metal is, in the last case, spongy. Lead separates, 
chiefly at the cathode, both from acid and neutral solutions; man- 
ganese is precipitated at both poles, but the quantity of peroxide 
which separates at the cathode is, on addition of free acid, reduced 
to mere traces. The following separations may be satisfactorily 
effected :—Copper from zinc, cobalt from nickel, and cadmium from 
zinc and manganese. It was found impossible to precipitate copper 
in the presence of iron or cadmium, as also zinc in the presence of 
iron, cobalt, or nickel; it also seems impossible to estimate cadmium 
in the presence of iron, nickel, or cobalt. A. R. L. 


Separation of the Metals precipitated by Hydrogen Sulph- 
ide in Acid Solutions. By U. Antony and L. Niccoit (Gazzetta, 
22, ii, 408—417).—The metals precipitated by hydrogen sulphide 
from acid solutions may be divided into three sub-groups, as follows :— 
1. Antimony, tin, bismuth, cadmium, and lead, whose sulphides are 
soluble in hydrochloric acid. 2. Arsenic and copper, whose sulphides, 
although insoluble in hydrochloric acid, are dissolved by nitric acid. 
3. Mercury, platinum, and gold, the sulphides of which are not 
decomposed by either hydrochloric or nitric acid. This classification 
forms the basis of a scheme which possesses many advantages over 
other methods employed for separating the above metals. 

The precipitate obtained with hydrogen sulphide in the acid solu- 
tion is washed until the washings are no longer acid, then treated 


with = ey ape acid (sp. gr, 1°1), boiled, and the liquid decanted 


through a filter; the residue is again boiled with hydrochloric acid, 
tirst adding a little hydrogen sulphide solution, and is finally decanted 
through a second filter, the filtrates being then united. During the 
above treatment, contact with the air is to be avoided, as copper 

Iphide readily oxidises and dissolves. The residue insoluble in 
hydrochloric acid is washed on a filter, first with cold, then with hot, 
water, until the filtrate gives no precipitate with silver nitrate ; any 
lead chloride formed is precipitated as chromate from the hot water 
washings. 

The residue on the filter is then twice boiled with nitric acid 
(sp. gr. 1:2), decanting the liquid through a filter and uniting the 
filtrates. The insoluble residue is washed on a filter, when any silver 
chloride formed by the action of hydrochloric acid on the sulphide 
can be detected by dissolving it in ammonia; the residue is finally 
washed well, and dried at 100°. 

The hydrochloric acid solution is evaporated to dryness on the 
water-bath, the residue moistened with ammonia solution, stirred 
with yellow ammonium sulphide solution, and heated below the boiling 
point for a short time. On filtering the cooled solution, the antimony 
and tin are contained in the filtrate, whilst bismuth, cadmium, and 
lead sulphides remain undissolved. If both cadmium and antimony 
are present, cadmium sulphantimonate may be formed, but as this 
decomposes on heating, the residue should be boiled with ammonium 
sulphide, filtered, and the two filtrates united; the presence of antimony 
in the solution is betrayed by the characteristic orange-red colour 
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of its sulphide, obtained on evaporating a little of the solution to 
dryness on the water-bath. As, however, the colour may be masked 
by that of free sulphur or stannic sulphide, the residue is dissolved 
by warming with a few drops of hydrochloric acid on platinum foil ; 
the characteristic black stain due to reduced antimony is then 
obtained on adding a fragment of zinc. The remainder of the filtrate is 
now acidified with hydrochloric acid, warmed, the solution decanted, 
and the precipitate dissolved by boiling with concentrated hydro- 
chloric acid; the solution is then boiled with metallic antimony to con- 
vert the tin into stannous chloride. On cooling, filtering, and adding a 
few drops of saturated mercuric chloride solution, mercurous chléride 
separates if the solution contains more than 0°01 per cent. of tin. 

The residue insoluble in ammonium sulphide may contain bismuth, 
lead, and cadmium; it is dissolved in the minimum quantity of nitric 
acid, the solution filtered, excess of ammonia added, and again 
filtered. Cadmium is precipitated from the filtrate by hydrogen sulph- 
ide; the residue is washed, boiled with sulphuric acid (sp. gr. 1°11), 
and the solution filtered. The filtrate contains the bismuth, which 
gives the hydrate on adding ammonia, and black bismuthous oxide 
on pouring into alkaline potassium stannite solution. The residue 
undissolved by sulphuric acid is lead sulphate, and is identified in the 
usual way. 

The nitric acid extract of the mixed sulphides may contain arsenic 
and copper, the detection of which presents no difficulties. 

The dried residue insoluble in mitric and hydrochloric acids may 
contain mercury, platinum, and gold; it is heated in the Bunsen 
flame, in a narrow glass tube closed with cotton wool. Mercuric 
sulphide sublimes, giving the characteristic black ring, which is 
readily distinguished from the more volatile sublimate of sulphur due 
to the decomposition of platinic or auric sulphide. The residue which 
resists sublimation is removed and heated strongly, to obtain the 
metals, which are then dissolved in chlorine water or nitrohydro- 
chloric acid, and the solution evaporated to dryness on the water- 
bath; the aqueous solution of the residue is boiled with oxalic acid, 
when the gold is deposited as such. The platinum remains in solu- 
tion, and may be separated as ammonium platinochloride if the usual 
precautions are taken. W. J. P. 


New Method for the Titration of Ferric Salts. By H. 
Moranr (Zeit. anorg. Chem., 1, 211—216).—This method consists in 
titrating a solution of a ferric salt with a standard solution of potas- 
sium ferrocyanide, employing potassium thiocyanate as indicator, 
and therefore obviously depends on the constancy of composition 
of the precipitate—Prussian blue. This has, however, been satis- 
factorily settled by Classen (Mohr’s Titriermethode, 6 Aufi., 235; 
see also Reynolds, Trans., 1887, 644), The solution, in which 
all the iron must be present as ferric salt (if it be not, it is oxidised, 
as described below, with potassium chlorate), is introduced into a 
stoppered flask of 500 c.c. capacity, together with some potassium 
thiocyanate and about 50 c.c. of ether, when the latter immediately 
assumes the well-known, deep red colour of ferric thiocyanate. A 
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standard solution of potassium ferrocyanide is now run in by degrees 
from a burette, shaking briskly at intervals, until the ethereal layer 
is colourless, or of a faint rose tint. This test is to be regarded as 
preliminary. A second is now made as before, but a volume of ferro. 
cyanide solution, a little less than that found in the previous experi- 
ment, is added at once to the ferric salt, and, after shaking the mixture, 
potassium thiocyanate and a sufficient quantity of ether are intro- 
duced. On again shaking and allowing to remain, the ethereal layer 
will be of a faint rose tint; it is decolorised by the further addition 
of ferrocyanide solution, As the surface of the Prussian blue is 
slightly violet, the disappearance of colour from the ethereal layer is 
best observed by looking through it obliquely from below. The ferro- 
cyanide solution may be standardised with potassium permanganate 
solution, but the final point is difficult to determine exactly. It 
is therefore preferable in standardising the ferrocyanide solution to 
employ a weighed quantity of pure iron, which is dissolved in hydro- 
chloric acid with the addition of potassium chlorate, and after boiling 
off the excess of chlorine, the test is continued as already described. 
The titration may be performed either in neutral or acid solutions, 
‘The test analyses were satisfactory. A. R. L. 


Volumetric Estimation of Cobalt. By W. J. Karsiaxe 
(J. Anal. Chem., 6, 469—470).—The cobalt is precipitated as 
potassium cobaltinitrite, the precipitate boiled with aqueous potash 
until the liquid becomes colourless, filtered, the filtrate treated 
with permanganate solution until a violet coloration is produced, 
then slightly supersaturated with sulphuric acid, and an excess of 
permanganate solution added: it is then strongly acidified, heated to 
80°, and the excess of permanganate titrated back with oxalic acid. 
The amount of cobalt is deduced from the permanganate required to 
convert the nitrous acid of the salt K;Co(NO,), into nitric acid. 

A. J. G, 

Volumetric Estimation of Chromium. By A. Prrraur (Chem. 
Oentr., 1892, ii, 807—808; from Mon. Sci. [4], 6, 722—723).—A 
modification of Carnot’s hydrogen peroxide method (Abstr., 1889, 
311, 443). Commercial hydrogen peroxide, diluted with 10 times its 
volume of water, is employed, and its strength determined on each 
occasion of using as follows :—3 c.c. of a solution of potassium di- 
chromate containing 37 grams per litre is diluted to a litre, 50 c.c. of 
this (= 0°003774 gram of CrQ;) is neutralised with 10 per cent. 
ammonia, and 1°5 c.c. of 10 per cent. solution of hydrochloric acid 
added ; to this the hydrogen peroxide solution is added, drop by drop, 
until further addition causes no blue coloration. 

In estimating chromium in the chromic compounds, a dilute solu- 
tion of the chromium compound is prepared, and 4 litre of the 
solution heated at 100°; hydrogen peroxide is run in until the grey 
coloration first produced has completely vanished, ammonia is then 
added, and the mixture heated for 10 minutes, when the colour, 
originally green, becomes brown, and finally clear yellow, the solution 
then containing ammonium chromate, After cooling, it is made up 
to 500 c.c., and 50 c.c. titrated as above described, 
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If both chromates and chromic compounds are present, the latter 
are converted into chromic acid, and the total chromium estimated in 
one portion, whilst in a second portion the preformed chromic acid is 
estimated, and the chromic compounds found from the difference 
between the two titrations. A. J. G. 


New Method of estimating Vanadic Oxide. By A. Rosennem 
and C. Friepnem (Zeit. anorg. Chem., 1, 313—317).—The method 
depends on the gravimetric estimation of the carbonic anhydride 
which is evolved in accordance with the equation V,0; + H,C,0, = 
V.0, + H,O + CO,, when a solution of vanadic acid is boiled with 
one of oxalic acid in the presence of sulphuric acid. The results are 
not affected by the presence of phosphoric, tungstic, or molybdic acid, 
and the method has an advantage over that of Holverschedt (Abstr., 
1890, 1343), in that the base may be estimated in the same portion. 
For this purpose, the residual solution, after expelling the carbonic 
anhydride, is evaporated to a syrupy consistence in order to decompose 
the excess of oxalic acid, oxidised with nitric acid, neutralised with 
ammonia, and, after removing the acids with mercurous nitrate, the 
base is determined in the filtrate. A. R. L. 


Palladium Compounds. By M. Frenket (Zeit. anorg. Chem., 1, 
217—-239).—Attempts to prepare hydrogen palladious cyanide 4 
extracting an acidified solution of potassium palladious cyanide wit 


ether were unsuccessful. Potassium palladious cyanide is decom- 

sed on boiling a solution of it with hydrochloric acid. The whole 
of the palladium is in fact precipitated as palladious cyanide without 
the use of mercuric cyanide (Fresenius) when potassium cyanide is 
added to a solution of palladious chloride, and after acidifying the 
mixture with hydrochloric acid, the hydrogen cyanide is driven off 
by boiling. The precipitation of silver chloride on adding silver 
nitrate to solutions of the chlorides of palladium is incomplete, and 
the precipitate is contaminated with oTy compounds. Accu- 
rate results are obtained, however, both in the determination of the 
metal and halogen, by heating the palladium chloride solution with 
alcoholic sodium hydroxide on the water bath, collecting, washing, 
drying, and weighing the precipitated metallic palladium ; the chlorine 
is then estimated in the filtrate as silver chloride after acidifying 
with nitric acid. 

When potassium chromate is added in excess to a solution of 
palladious chloride, the palladium is quantitatively precipitated as a 
reddish-brown precipitate, which when heated at 110° has the com- 
position 15PdO,PdCl, + 11H,O. The latter reaction can be made 
use of for the estimation of palladium, as the new compound yields 
metallic palladium on ignition; it may, perhaps, also serve for the 
separation of palladium from other metals of the platinum group. 
Palladosoammonium chloride, PdCl,,2NH,, is precipitated when a 
solution of ammonium palladious chloride is boiled with potassium 
chromate, A. R. L. 
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Estimation of Iron in Spring Water. By F. Geruarp (Arch. 
Pharm., 230, 705—710).—The use of tannin (from galls) as a 
colorimetric reagent is proposed ; by its means ;; milligram of iron 
per litre can be detected. The following solutions are made up; (1) 
1 part of crystallised sodium pyrophosphate in 20 parts of water; 
(2) 1 part of tannin in 20 parts of dilute alcohol; (3) 0°898 gram of 
iron-alum, and 2°5 grams of crystallised sodium pyrophosphate in 
1 litre of water; this contains 0°1 milligram of iron per c.c. 

If the water is fresh and still clear, 100 c.c, of it is taken, 20 c.c, of 
(1) and 5 drops of (2) are added, and the colour is compared with that 
obtained with a mixture of 100 c.c. of water free from iron with 20c.c. 
of (1), 5 drops of (2), andacertain quantity, best 1 c.c., of (3). Ifthe 
water to be examined already contains a precipitate, it is shaken up, 
and 150 c.c. are placed in a flask and heated with 1 gram of oxalie acid. 
To the hot liquid a granule of potassium citrate is added (to prevent 
precipitation of iron), the solution is saturated with calcium 
carbonate to remove the oxalic acid, filtered, and treated as above 
with 20 c.c, of (1) and 5 drops of (2). In this case, the results are 
not quite so accurate. C. F. B. 


Impurities in Crude Methyl Alcohol. By E. Baritior (Compt. 
vend., 115, 1315—1317).—When 20 c.c. of chloroform is agitated with 
a mixture of 10 c.c. of methyl alcohol, 15 c.c. of a solution of 
sodium hydrogen sulphite of sp. gr. 1:325, and 5 c.c. of water, the 
coefficient of division between the two non-miscible liquids is such that 
the chloroform retains its original volume when the methyl alcohol 
contains no impurity other than acetone. If, on the other hand, the 
alcohol contains impurities such as benzene, diallyl, &c., the chloro- 
form increases in volume in proportion to the quantity of impurity. 

In actual work, the methyl alcohol, sulphite solution, and water 
are first thoroughly mixed in the proportions given, and the mixture 
is then agitated with the 20 c.c. of chloroform in a graduated tube, 
the increase in the volume of the chloroform being read off. The in- 
crease in volume in c.c. multiplied by 10 gives the percentage of 
impurity other than acetone. 

At least 10 per cent. of impurities other than acetone must be 
present if the alcohol is to be effective as a methylator, but many 
commercial samples of methyl alcohol contain only from 2 to 5 per 
cent. of such impurities. C. H. B. 


Analysis of Explosive Nitro-compounds. By P. G. Sanrorp 
(J. Anal. Chem., 6, 311—318).—In analysing dynamites, the water is 
estimated directly by exposure for 6—8 days over calcium chloride and 
the kieselguhr by extracting the nitroglycerol with ether and weigh- 
ing the residue; the nitroglycerol being calculated from the difference. 
Blasting gelatins, after estimation of the water as above, are treated 
with a mixture of ether and alcohol, and the insoluble residue, consist- 
ing of wood-meal, nitre or other salts, is collected, dried, and weighed. 
From the solution, the nitrocellulose is precipitated by the addition of 
chloroform, collected on a linen filter, redissolved in a mixture of ether 
and alcohol, reprecipitated, collected, partly dried at 40°, and scraped 
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off the linen filter; it is then again dried at 40° until constant, and 
weighed. The nitroglycerol is best estimated by difference, but may be 
obtained directly by evaporating the filtrate from the nitrocellulose at 
30—40° and weighing the residue. In analysing guncotton, the water 
must be estimated immediately on opening the sample, by drying at 
100°; the dried residue is then exposed to the air for two hours, treated 
with ether-alcohol to remove the soluble pyroxylin, and the insoluble 
residue, consisting of unchanged cotton and the hexanitrate, collected 
on a linen filter, dried at 100°, and weighed. The weight of the un- 
changed (non-nitrated) cotton is obtained by twice boiling a fresh 
sample with sodium sulphide solution and weighing the insoluble 
residue. The best test for the purity of guncotton is, however, the 
determination of the nitrogen, which is best effected by Cram’s 
method, using a Lunge’s nitrometer. A. J. G. 


Estimation of the Volatile Fatty Acids in Butter Fat. B 
A. Parruet (Chem. Centr., 1892, ii, 6835—636; from Apoth. Zeit., 7. 
435).—5 grams of filtered, dry butter fat is placed in a flask of 
300—350 c.c. capacity and 2 c.c. of 50 per cent. aqueous soda and 20 c.c. 
ef glycerol added. The mixture is then carefully boiled over wire 
gauze until all the water is expelled, the flask being gently rotated 
the while; the heating is then continued with a smaller flame. 
After 15—20 minutes, a clear soap solution is obtained, which, after 
cooling, is mixed with 90 c.c. of water and 50 c.c. of dilute sulphuric 
acid (50 c.c. of pure acid per litre), some fragments of pumice added, 
and the mixture distilled until 110 c.c. has passed over. The author 
regards the method as quicker and more convenient than the older 
methods, but the test analyses appear to be far from mere 

Baudouin’s Test for Sesame Oil. By V. Vittaveccuta and G. 
Fasris (Zeit. angw. Chem., 1892, 509—510).—The authors have made 
s thorough investigation of this test, and propose to apply it as 
ollows :— 

0'l gram of sugar is dissolved in a test tube in 10 c.c. of hydro- 
chloric acid, sp. gr. 1°19. 20 c.c. of the sample of olive oil is then 
added, the whole thoroughly shaken for a minute, and allowed 
to settle. If ‘the oil is pure, the acid and oily layers retain their 
original colour, but if sesame oil is present they are both of a decidedly 
reddish shade. L. pe K. 


Estimation of Fat in Bread. By M. Wetsuit (Zeit. angw. 
Chem., 1892, 450—451).—The author was surprised to find in a 
sample of bread much less fat than might have been expected con- 
sidering the nature of the flour used. Prolonged treatment (160 hours) 
in the Soxhlet tube gave a reasonable percentage of extract, but this 
was afterwards found to consist mainly of glucose. Fairly accurate 
results can, however, be cbtained as follows :—About 2 grams of the 
sample is boiled for at least an hour with 30 c.c. of water acidified 
with sulphuric acid; when the starchy matter has dissolved, the 
liquid is neutralised with powdered marble, and the mixture is 
soaked up in blotting paper of the kind employed in Adams’ milk 
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process. After thoroughly drying, the paper is put into a suitable 
extraction apparatus and extracted with anhydrous ether for about 


eight hours. L. ve K. 


Analysis of Bees-wax by Hiibl’s Method. By J. A. Antusue- 
vircn (J. Russ. Chem. Soc., 23, 223—235).—The author has analysed 
a large number of waxes both pure and commercial, according to 
Hiibl’s method. He finds that heating on a water-bath for three- 
quarters of an hour with alcoholic potash, as Hiibl recommends, is 
not sufficient to effect the complete saponification of the myristyl 
palmitates. He heats for four hours over a free flame. The normal 
ratio of the quantity of potash necessary for saponification to that 
necessary for neutralisation of the free acid present he fixes at 3°75. 
The following formula is given for finding the quantity of stearic 
acid present in wax candles :— 


a = 2e4(S — A/3°75) | 
oe 56°1 : 
« is the percentage of stearic acid, S the number of milligrams of 


potash necessary for the neutralisation of 1 gram of substance, and A 
the number necessary for saponification of the same quantity. 


Estimation of Water and of Free Fatty Matter in Soap. By 
J. A. Witson (Chem. News, 66, 200).—2°5 grams of the soap, melted 
in a porcelain dish, and heated on a water-bath with 5 c.c. of abso- 
lute alcohol until dissolved, is mixed with 10 grams of ignited sand, 
and, after exposure on the water-bath for an hour, is treated again 
with 5 c.c. absolute alcohol; it is then heated to constant weight in 
an air-oven at 100—105°, which may take from three to six hours, 
according to the quantity of water in the soap. Moreover, provided 
the soap does not contain free alkali, the residue may be extracted 
in a Soxhlet apparatus for fat estimation. D. A. L. 


Estimation of Theobromine in Cacao Beans. By P. Siss 
(Zeit. anal. Chem., 32, 57—63).—The methods of Tuchen, Bell, Konig, 
Zipperer, Wolfram, Trojanowski, and Diesing yield widely varying 
results. In contradiction to Diesing, the author finds that the cacao 
fat may be extracted by light petroleum without dissolving a trace 
of theobromine. Diesing extracts the theobromine by chloroform 
in a Soxhlet’s extractor, but the following method gives a much 
higher yield and seemingly a purer product. The fermented bean is 
intimately mixed with an equal weight of purified quartz sand, and 
6 grams of this mixture is extracted for 10 hours with light petr- 
oleum. ‘The residue is boiled for half an hour with 200 c.c. of water 
and 6 grams of elutriated lead oxide, decolorised, and filtered, the 
residue being twice more boiled with 100 c.c. of water. The filtrates 
are evaporated to 10 c.c., introduced into a separator bulb, and shaken 
for three minutes with 100 c.c. of chloroform, the chloroform solution 
being run off when perfectly clear (three hours), and the operation 
repeated twice more. The greater part of the chloroform is distilled 
off, and the remainder evaporated in a tared beaker, drying the 
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residue at 100°. From appearance, qualitative tests, ash, and nitrogen 
estimations, the product seemed to be practically pure theobromine. 
The yield was nearly double that obtained by Zipperer’s method, and 


40 per cent. higher than Diesing’s, although Diesing’s product was 
brown. M. J. S. 


Volumetric Estimation of Alkaloids. By E. Licer (Compt. 
rend., 115, 732).—Referring to the paper by Barthe on the claim for 
priority made by Harsten ( eae rend., 1892), the author points out 
that in 1885 (J. Phys. Chim., 11, 425) he stated that alkaloids were 
neutral] to phenolphthalein, and that this fact could be utilised in the 
volumetric analyses of salts of the alkaloids. C. H. B. 


Volumetric Estimation of Alkaloids. By P. C. Ptivuccr 
(Compt. rend., 115, 1012).—A claim for priority against Barthe 
{this vol., ii, 146). The author described, in 1886, a method of 
estimating alkaloids volumetrically, using phenolphthalein and litmus 
as indicators (Abstr., 1887, 621—622). C. H. B. 


Analysis of Quinine Sulphate and Estimation of Quinine in 
presence of other Cinchona Alkaloids. By L. Bartue (Compt. 
rend., 115, 1085—1088).—The author admits that Léger has the 
prior claim as originator of a volumetric process for the estimation of 
alkaloids, based on the use of phenolphthalein. 

If different weights of commercial quinine sulphate are agitated 
with a given volume of water at 15—20°, the quantity of decinormal 
potassium hydroxide required for the saturation of the saturated 
solutions is greater the greater the quantity of quinine sulphate 
taken. Moreover, the progressive increase in the quantity of alkali 
required is in a constant ratio with the weight of quinine sulphate 
taken. Quantities of 1, 2, 3, 4, and 5 grams of quinine sulphate 
respectively were agitated frequently with 100 c.c. of water at 20°, 
and after an hour were filtered. The solutions required respectively 
4°6, 5°3, 6-0, 6°7, and 7°4 ¢c.c. of potash solution. The constant differ- 
ence, 0°7 c.c., represents the quantity of sulphates, other than quinine, 
present in each gram of the sulphate taken. It is the factor which 
measures the impurity, and the latter may be calculated to crystallised 
cinchonidine sulphate (equiv. = 397); then 0°7 x 100 x. 0°:0397 = 
me the percentage of cinchonidine sulphate in the sulphate em- 
ployed. . 

The analysis of quinine sulphate can, therefore, be made in the 
following way :—Two quantities of 1 gram and 5 grams of the salt 
are each agitated with 100 c.c. of water at 20° for frequent intervals 
during an hour, filtered, and the filtrate titrated with decinormal 
potash, The difference between the quantities of alkali required by 
the two solutions, multiplied by the expression 100 x 0:0397 + 4, 
gives the percentage of impurity calculated as cinchonidine sulphate. 

The.solubility of quinine sulphate for a given temperature between 
12° and 20°, and even 25°, is sensibly different, according to the con- 
ditions under which the solubility is determined. At 12°, 1000 c.c. 
of water dissolve 1-482 grams of quinine sulphate when the latter is 
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triturated and agitated with it for about an hour ; at 20°, 1000 c.c. dis- 
solve 1°744 grams, but if the liquid is allowed to remain in contact 
with the excess of dissolved salt, and is frequently agitated, the 
temperature can be rednced to 12° without any of the salt separating 
from solution ; that is to say, 1000 c.c. contain 1°744 grams of the salt. 
If, on the contrary, the liquid remains at rest whilst cooling from 20° 
to 12°, or to 15°, the quantity of salt remaining in solution per litre 
is 1:482 to 1°787 grams, and is not always the same for the same final 
temperature. The differences are still greater if the liquid remains 
at rest for 24 or 48 hours, and the solubility may then be as low as 
1133 and 1:09. The solutions thus obtained are stable after filtration, 
even at temperatures several degrees below the temperature of satura- 
tion. They cannot dissolve any more quinine sulphate at the tem- 
perature at which they were formed, or at a lower temperature, but 
they can dissolve 9°92 grams per litre of crystallised cinchonidine 
sulphate, and 12°42 grams of crystallised cinchonine sulphate. 

In order to estimate quinine in cinchona bark, a chloroform solu- 
tion of the alkaloids obtained by any of the ordinary methods is 
vigorously and repeatedly agitated with a measured excess of deci- 
normal sulphuric acid, evaporated until the chloroform is expelled, 
and the excess of acid estimated by means of standard alkali and 
litmus. Sufficient sulphuric acid is added to the mixture to redis- 
solve the alkaloids, which are then reprecipitated by potassium 
hydroxide, and dissolved in chloroform. The chloroform solution is 
evaporated just to dryness with the exact quantity of sulphuric acid 
found in the first titration to be necessary for complete neutralisa- 
tion. The residue is triturated with 200 c.c. of a solution of pure 
quinine sulphate saturated at 20°; after two hours’ digestion, the 
liquid is filtered. The filtrate is a saturated solution of quinine 
sulphate containing the sulphates of the other alkaloids. 100 c.c. is 
titrated with potassium hydroxide, using phenolphthalein as indicator. 
‘Twice the volume of alkali required, minus 8 c.c., gives the quantity of 
impurities, which can be calculated to crystallised cinchonidine sulph- 
ate. The result can be controlled by estimating the quantity of 
quinine sulphate left on the filter. C. H. B. 


Chromic Acid as a Reagent for Albumin and Bile Pigments 
in Urine. By O. Rosensacu (Chem. Centr., 1892, ii, 557; from Deut. 
med. Woch., 1892, No. 17).—When a few drops of 5 per cent. chromic 
acid solution is added to feebly acidified urine, the albumin is pre- 
<ipitated in flocks, even if present in but very small quantity. Phos- 
phates and urates do not interfere with the test. 

If bile pigments are present, the urine assumes an intense green 
colour on adding the chromic acid, but it is essential that the chromic 
acid be added drop by drop with constant agitation, otherwise the 
liquid becomes brownish-red, and the addition must be made the 


more carefully the larger the amount of the bile pigments — 
A. J. G. 
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Study of Chemical Reactions in a Liquid Mass by means of 
the Index of Refraction. By C. Fféry (Compt. rend., 115, 
1309—1312).—By comparing the indices of refraction of solutions 
containing two sabstances which are capable of acting one on the 
other with those calculated on the assumption that the observed 
index should be given by: the mean of those of the two constituents, 
it is possible to gain evidence of the occurrence of chemical change in 
solution. Thus, in a solution containing sodium hydroxide and nitric 
acid, it was found that the muximum deviation of the observed from 
the calculated values occurred in a solution containing 8 parts of 
NaOH and 12°31 parts of HNO, in 100 of water, the ratio 12°31/8 00 
being nearly equal to that of HNO,/NaOH. In the case of mixtures 
of alkalis with sulphuric acid, there are two points at which changes 
occur in the curve for the indices of refraction, one corresponding 
with a mixture that would form the acid, and the other to one that 
would form the normal salt. The curve for phosphoric acid has three 
such points. In cases where no chemical action occurs, the observed 
and calculated values for the indices of refraction are found to 
coincide, the curve for the indices of refraction of such mixtures 
being a continuous straight line. 

In addition to the points where the maximum deviation of the 
observed from the calculated values occurs, the author has observed 
certain other slight changes and breaks in the indices of refraction 
curves. These breaks he attributes to the formation of hydrates by 
the union of water with the substances under examination. A special 
study of this point, in the case of sulphuric acid solutions, showed that 
such breaks occurred with solutions corresponding with the hydrates 
H.S0,,4H,0; H,SO,2H,0 ; H,SO.,13H;0; and H,SO,,H,0. 

H. C. 


Spectrum of Liquid Oxygen and Refractive Indices of 
Liquid Oxygen, Nitrous Oxide, and Ethylene. By G. D. 
Livetnc and J. Dewar (Phil. Mag. [5], 34, 205—209).—The hot 
pole of an electric arc was viewed through a column of 3 inches of 
liquid oxygen with a spectroscope having two calcite prisms of 30° 
and one of 60°. Thered potassium lines were used as reference rays. 
Instead of the solar A, a band was observed having a sharp edge on 
the less refrangible side and fading away gradually on the more 
refrangible side. The sharp edge did not coincide with the sharp 
edge of A, the wave-length being about 17660. No band corresponding 
with B was observed, but through a thickness of 6 inches of liquid 
oxygen a faint band appeared, which had precisely the same character 
as A, the wave-length of the sharp edge being \ 6905. Liquid oxygen 
8 distinetly blue, this colour, apparently, not being due to ozone. 
Ozone explodes at a low temperature with great violence. . 
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The refraction constant, “° 7 1, for oxygen at its boiling point, 


—182°, is 0°1989, and its refraction equivalent 3182. For the 


formula saa the corresponding values are 0°1265 and 2-024. 
_ oe 
For liquid nitrous oxide at —90°, ol = 0°2634 and = 


0°163, giving the molecular refractions 11:587 and 7'163 respectively, 
Ethylene gives at —100°, “©—* = 0-627 and emer = 0:384. 


The corresponding numbers for gaseous ethylene are 0°578 and 0°385, 
J. W. 


Phosphorescent Zinc Sulphide as a Photometric Standard. 
By C. Henry (Compt. rend., 116, 98—99).—Within somewhat wide 
limits, which correspond with luminous saturation, the quantity of 
light emitted by a surface of phosphorescent zinc sulphide at a given 
instant is independent of the distance of the exciting magnesium, of 
the time of illumination, and the thickness of the layer of zine 
sulphide. 

The law of the loss of luminosity of phosphorescent zinc sulphide is 
slways the same, although the sulphide may have been prepared by 
different workers at different times, and although the initial intensity 
of luminosity may not be the same. This law is represented by the 


expression i"(t + c) = K, the value of m being 0°598 and of c, 28°35. 
The law holds good also for thicknesses of the layer of sulphide 
varying from 0°45 mm. to 0°9 mm. Within these limits of thickness 
the maximum intensity of the phosphorescence is independent of the 
length of magnesium ribbon burnt and of the distance at which it is 
held, provided that the length of ribbon is not less than 15 cm. and 
the distance is not greater than 28 cm. C. H. B. 


Thermoelectric Phenomena between two Electrolytes. By 
H, Bacarp (Compt. rend., 116, 27—29; compare Abstr., 18¥2, 
1037).—The method previously described has been applied to the 
‘investigation of the behaviour of couples formed by two solutions of 
zinc sulphate of different concentrations. For a given temperature, 
the electromotive force is greater the greater the difference between 
the degrees of concentration of the two solutions. The neutral point 
is also higher the greater the difference of concentration. The law of 
intermediate substances and the law of intermediate temperatures were 
both found to hold good. C. H. B. 


The Ignition Point. By A. Mitscuerticn (Ber., 26, 160—164; 
compare Ber., 9, 314).—This paper forms one of a series the author 
is about to publish on the combustion point and ignition point, the 
former term denoting the temperature at which combination commences 
and the latter the temperature at which it takes place with evolution 
of light; the combustion points of gaseous mixtures will be first 
dealt with, and afterwards those of liquids and solids. The present 
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paper gives the resulta obtained with a mixture of hydrogen and 
oxygen. 

The mixture of these gases was passed through a combustion tube 
of 42 mm. diameter heated in a crucible, the temperature of which 
was measured by a specially constructed pressure thermometer, The 
ignition point was found throughout a long series of experiments to 
be 671°, and is independent of the methods by which the gases are 
prepared so long as they are pure, of the action of light, of long con- 
tinued heating if the temperature is below the combination point, 
and of the motion of the gases. The product of combination formed, — 
if the mixture is only heated somewhat above the combustion point, 
considerably affects the ignition point, and the mixture must there- 
fore be heated as quickly as possible to the latter temperature. 

H. G. C. 


Diffusion Phenomena with Precipitate Membranes. By 
P. WaLpEN (Zeit. phusikal. Chem., 10, 699—732).—To obtain mem- 
branes suitable for diffusion experiments the following plan was 
adopted. The tubes taken were about 50 mm. in length and 10 mm, 
in diameter. After closing the upper end with the thumb, the lower 
end was dipped into a warm 20 per cent. sulution of gelatin, contain- 
ing ammonium chromate. After carefully draining off the excess of 
gelatin, a membrane is left closing the end of the tube, which hardens 
and becomes insoluble on exposure to light. T'o obtain a precipitate 
within such a membrane the tube is filled with a solution of one of 
the precipitants and is then placed in a solution of the other, when 
they meet by diffusion and form the precipitate in the membrane. 

The behaviour of a large number of different precipitate membranes 
towards salt solutions was examined, the author giving a general 
record of his results in tabular form. Both electrolytes and non- 
electrolytes diffuse through precipitate membranes. The acids and 
salts of monacid bases or monobasic acids diffuse with greatest 
readiness, salts of polyacid bases or polybasic acids only diffusing 
slowly and with difficulty or even not at all. The diffusibility of 
different compounds depends rather on the nature and the arrange- 
ment of their components than on the number or weight of the atoms, 
and is not directly related to the diffusibility of the ions in the case of 
electrolytes. At the same time, quantitative measurements with salts 
of the alkali metals show that both the positive and negative ions pass 
through the membrane in quantities that are in the order of their 
electrical velocities of transference. The numbers in the case of the 
free acids are not proportional to their affinity coefficients, although 
ucids having the same affinity coefficients are found to diffuse through 
the membrane in equivalent quantities. H, C. 


Influence of the Concentration of the Ions on the Intensity 
of Colour of Solutions of Salis in Water. By C. E. Linesarcer 
(Amer. J. Sci. [3], 44, 416—418).—As the intensity of the colour of 
a solution depends in a great measure on the number of ions con- 
tained in it, and the electrical conductivity of salt solutions increases 
as the temperature rises, if a coloured solution is heated, its colour 
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should deepen. Abundant experimental proof of this is to be found 
in Gladstone’s investigation, ‘‘ On the Effect of Heat on the Colour of 
Salts in Solution ” (Phil. Mag., 14, 423). H. C. 


Determination of Molecular Weight at the Critical Point. 
By P. A. Gurr (Ann. Chim. Phys. [6], 26, 97—112).—The substance 
of this paper has been previously published (compare Abstr., 1891, 
1411), F. 8. K. 


Molecular Dissymmetry. By P. A. Gure (Ann. Chim. Phys. 
[6], 25, 145—226).—The author explains at considerable length his 
views on the nature of molecular dissymmetry, and gives a list of the 
optically active substances which he has examined (compare Abstr., 
1892, 399; 758). F. S. K. 


Simplification in the Process of Fractional Distillation. By 
A. Ticerstepr (Ber., 26, 172).—In order to ascertain the weight of 
the fractions passing over at different temperatures when the separa- 
tion of the fractions is not required, the author recommends the 
placing of the receiver on a small balance such as is frequently 
employed for letters, in which the weight is shown by means of a 
pointer and scale. The position of the pointer at the different tem- 
peratures is then read off and the weight of each fraction thus ascer- 
tained. | H. G. C. 


Inorganic Chemistry. 


Preparation of Pure Iodine. By C. Mrinexe (Chem. Zeit., 
1219—1220; 1230—1233).—Mausset has recommended the following 
process:—A suitable quantity of iodine is put into a beaker and 
covered with a concentrated solution of potassium iodide. Heat is 
applied until the iodine has fused. After cooling, the cake of 
iodine is washed, and is then free from chlorine. 

The author has improved the process, and has succeeded in also 
removing any cyanogen. Instead of potassium iodide alone, he 
prefers a mixture of a solution of calcium chloride (sp. gr. 1°35) and 
a little potassium iodide, with a few drops of hydrochloric acid. The 
iodine is then sublimed twice, the first time with the addition of a little 


barium oxide. Absolutely pure iodine is obtained in this manner. 
: L. pe K. 


Physical Constants of Fluorine. By H. Moissan (Ann. Chim. 
Phys. [6], 25, 125).—The author gives a résumé of his recent work 
on the physical constants of fluorine (compare Abstr., 1890, 208, 
329) ; fluorine does not liquefy at —95° under the ordinary atmo- 
spheric pressure. F. 8. K. 
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Action of Sulphur in presence of Water on Salts of Poly- 
basic Acids. By J. B. Senpexens (Bull. Soc. Chim. [3], 7, 511— 
516).—In a former paper (Abstr., 1892, 770), the author dealt with 
the action of sulphur in presence of water on salts of monobasic 
acids. He now states that in the case of nickel and cobalt oxides 
there is first formed a sulphate and a thiosulphate, but as the reac- 
tion proceeds the amount of the latter gradually becomes less until it 
is reduced to nil. He then proceeds to give the results of similar 
observations on the salts of polybasic acids. Sulphur is without 
action on boiling solutions of alkali sulphates and oxalates; solutions 
of bibasic tartrates and tribasic citrates which exhibit alkaline reac- 
tions are completely neutralised when boiled with sulphur and 
water; it is concluded that tartaric acid has a strong acidic function 
and a medium one, and citric acid two strong acidic functions and 
a medium one. Carbonates and borates are completely decomposed 
when boiled with sulphur and water, so that the acidic functions of 
the corresponding acids are feeble. Tribasic alkali phosphates 
behave as if they had a function 1°5 times that of a strong acid, and 
the corresponding calcium and barium derivatives as though they had 
two strong acidic functions. Tribasic silver phosphate is completely 
reduced when boiled with sulphur and water, as are likewise the 
copper salts Cu;(PO,)., CaHPO,, CuH,(PO,)., but the phosphates of 
lead, nickel, and cobalt remain unaltered. The phosphates, therefore, 
behave very like the sulphates, and phosphoric acid would seem to 
have three strong acidic functions. On boiling trisodium arsenate 
with sulphur and water, it is converted into a thiosulphate and a 
polysulphide; the latter decomposes with the evolution of hydrogen 
sulphide, which reacts with the unaltered arsenate, forming thio- 
arsenate and oxythioarsenate. Sodium arsenite gives rise to a 
polysulphide which decomposes into hydrogen sulphide, forming 
arsenious sulphide, and finally sodium sulpharsenite. Potassium 
chromate is thus decomposed :—6K,CrO, + 15S + 9H.O = 6Cr(OH); 
+ 5K,S8,0; + K,8,; the polysulphide then decomposes into hydrogen 
sulphide and potassium thiosulphate. In the case of potassiam 
dichromate, the reaction is as follows :—7K,Cr.,0, + 10S + Ag 
= 2(CrO,,3Cr,0;) + 4K,.SO, + 3K,8,0, + Ag. The compound 
CrO,;,3Cr,0; is a brown precipitate. The last-named results are in 
agreement with the observations of Sabatier (Abstr., 1886, 973). 
Potassium manganate is thus decomposed :—2K,MnO, + 5S + 
2H,0 = Mn,0,,H.0 + 2K.S,0; + H,S whilst in the case of potas- 
siam permanganate, potassium sulphate and manganese dioxide are 


obtained. A. R. L. 


Tellurium. By E. Pkiwoznrx (Chem. Centr., 1892, ii, 962; from 
Osterr. Zeit. Berg. Huttenwesen, 44, 529—531).—Crade tellurium is 
fused in a bulb tube of difficultly fusible glass in a stream of hydro- 
gen gas. The hydrogen serves not only for the decomposition of 
tellurous oxide, which prevents the satisfactory fusion of the tel- 
lurium, but also removes any selenium by converting it into hydrogen 
selenide, Tellurium can also be distilled in a stream of hydrogen, 
best from a porce’a'n boat placed ina tube of hard glass; it is deposited 
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on the cold portion of the tube, partly in lustrous drops, partly in 
spear-shaped prisms, having numerous striated and hollowed faces. 
Tellurium has sp. gr. 6 2459 at 18°2°. In determining the sp. gr. it 
is necessary to boil carefully with water, in order to displace any air 
from the fine cavities which generally occur in the regulas. 


A. J. G. 


Nitrous acid in Nitric acid. By L. Marcuiewsk (Zeit. anorg. 
Chem., 2, 18—20; compare Abstr., 1892, 113; and Montemartini, 
Real. Accad. Line., 1892, i, 63—67).—The author criticises Montemar- 
tini’s 1esults, and shows that they do not bear the interpretation the 
latter pi.ts on them, his method, indeed, being incapable of detecting 
any but a relatively large quantity of nitrous acid, in the case when 
nitrogen peroxide is also present. C. F. B. 


Action of Hydrogen Arsenide, Antimonide, and Phosphide 
on Silver Nitrate. By D. Virati (L’Orosi, 1892, 397—411).—The 
action of hydrogen arsenide on aqueous silver nitrate has been con- 
sidered by Lassaigne (./. Chem. Med., 16, 685) to proceed in accordance 
with the equation 2AsH, + 12AgNO, + 6H,O = 12HNO, + 6Ay, 
+ 2H;AsO,; the reaction, however, occurs in two stages, as follows :— 


2AsH, + 12AgNO, = 2(Ag,As,3AgNO;) + 6HNO,, 
2(Ag,As,3AgNO,) + 6H,O = GHNO, + 6Ag, + 2H;As0,. 


Marchlewski (Abstr., 1891, 1154) supposed that any representation 
of this reaction which involves the simultaneous liberation of silver 
and nitric acid must be untrue, for he found that dilute nitric acid 
dissolves finely divided silver; he further stated that arsenious acid 
reduces dilute nitric acid with formation of nitrous acid, which 
greatly assists the action of nitric acid on silver. The author, how- 
ever, finds that on passing hydrogen arsenide into neutral silver 
nitrate solution, the amount of silver nitrate decomposed and the 
quantities of free nitric and arsenious acids subsequently remaini g 
in the solution are in the proportions indicated by the above equa- 
tions; he was unable to detect the presence of nitrous acid. March- 
lewski’s objections to Lassaigne’s equation are therefore invalid, and 
Heuzeau’s method for determining arsenic acid, depending on this 
reaction, is an exact one. 

Several chemists have stated that silver nitrate solution is reduced 
on passing a current of pure hydrogen through it; this the author 
shows to be due to impurities present in the gas, silver nitrate solu- 
tion being extremely sensitive to hydrogen arsenide, antimonide, or 
phosphide.* 

The action of hydrogen antimonide on aqueous silver nitrate is in 
all respects analogous to that of the arsenide; in this case, however, 
the antimonious acid, being insolub!e, separates with the silver, from 
which it may be extracted by hydrochloric acid. The author has 
followed the course of the action by quantitative determinations. 


* The avthor seems to be unaware that Dr. W. J. Russell has shown conclusively 
that hydrogen precipitates metallic silver from a solution of silver nitrate (this 
Journal, 1874, 3).—Ep1Tors. 
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The action of nearly pure hydrogen phosphide on concentrated 
silver nitrate solution results in an explosion ; if the gas be consider- 
ably diluted with hydrogen, the first phase of the reaction is expressed 
by the equation 


PH, + 6AgNO, = 2(Ag,P,3AgNO;) + 3HNO;. 


The yellow double compound formed is more stable than those con- 
taining arsenic or antimony, but blackens on adding water, leaving « 
mixture of silver and silver phosphide, which evolves hydrogen phos- 
phide on treatment with zinc and hydrochloric acid. The yellow 
substance soon decomposes on exposure to the air, leaving metallic 
silver. Dilute solutions of silver nitrate yield at once the black 
mixture of silver and silver phosphide, and the solution is found to 
contain nitric, nitrous, phosphoric, and hypophosphorous acids. This 
reaction would be useless as the basis of a method for determining 
phosphorus similar to those afforded by the action of hydrogen 
arsenide and antimonide on silver nitrate solution. W. J. P. 


Atomic Weight of Boron. By E. Rimsacu (Ber., 26, 164—171). 
—The author has redetermined the atomic weight of boron from the 
amount of sodium contained in crystalline borax, the estimation of 
the sodium being made by titration with hydrochloric acid of known 
strength, using methyl-orange as indicator. The latter is not changed 
by boric acid, and ovly undergoes change when the whole of the 
sodium in the borax has been converted into the chloride. 

The borax was prepared from pure boric acid by treating it with 
the theoretical quantity of pure sodium carbonate, recrystallising the 
product three times, and drying in the air until the loss of weight 
was almost inappreciable ; the hydrochloric acid employed was care- 
fully purified, and all titrations carried out in vessels made of glass 
which was only attacked very slightly by water. The mean result 
showed that the atomic weight of boron (O = 16, H = 1:0032) is 
10945, which agrees closely with the number recently obtained by 
Ramsay and Aston (Trans., 1893, 207), but differs by 0'l from that 
found by Abrahall (Trans., 1892, 650). H. G. C. 


Silver. By M. C. Lea (Amer. J. Sci. [3], 44, 444—446).—Aqueous 
ammonia has a distinct solvent action on silver reduced from tho 
nitrate by sodium hydroxide and lactose, or reduced from the chloride 
by cadmium and hydrochloric acid. If the solutions are evaporated 
to dryness on a water-bath, brown-black, non-explosive residues are 
left, which dissolve almost completely in acetic acid, leaving a small 
quantity of metallic silver which has probably been reduced by 
organic matter in the ammonia. The acetic acid solution contains a 
considerable quantity of silve:, and it is evident that the silver dis- 
solves in the form of oxide. 

Aqueous ammonia has no solvent action on silver when air i 
completely excluded. 

Almost any form of finely divided silver is distinctly soluble, con- 
trary to the usual statement, in sulphuric acid diluted with four or 
five times its bulk of water, but with more dilute acid the different 
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forms of the metal behave very differently. The form most easily 
attacked is that obtained by reduction with an alkali hydroxide and 
lactose, and this is distinctly soluble in salphuric acid diluted with 
100 times its volume of water. Acid of this strength has no action 
at all on silver reduced from the chloride by cadmium. 

Nitric acid of sp. gr. 1°40, diluted with water to 10 volumes and 
allowed to remain in contact with finely divided silver for an hour, 
dissolves only a minute trace of the metal. Hydrochloric acid of sp. 
gr. 1°20 is entirely without action on metallic silver, and this is true 
also of acetic acid. 

Normal silver, even when in a fine state of division, is not attacked 
in the slightest degree by perfectly neutral copper nitrate solution 
obtained by the action of copper sulphate on barium nitrate, even 
after 15 honrs contact. On the other hand, silver readily reduces 
cupric chloride with formation of the purple photochloride, and if 
the cupric salt is present in slight excess, the change is so complete 
that the product is quite insolable in nitric acid. Metallic mercury 
instantly reduces silver nitrate, but silver, on the other hand, reduces 
mercuric chloride. 

A solution of ferric alum readily dissolves silver at the ordinary 
temperature, with production of a ferrous salt, and if the ferric com- 
pound is in excess, the whole of the silver is dissolved. When ferrous 
sulphate solution is mixed with snecessive quantities of silver oxide 
until a fresh quantity of the latter is no longer affected, the whole of 
the iron is precipitated, and a black product is obtained which is 
probably the compound Ag,O0,2FeO,Fe,0;, obtained by H. Rose in 
the same way. 

When a solution of ammonium ferric alum is mixed with a large 
excess of finely divided silver in a well closed vessel and allowed to 
remain for several days, with frequent agitation, the liquid acquires 
a deep red colour, which may persist for several days, but then grada- 
ally disappears, the solution becoming greenish, although it still 
contains a considerable quantity of ferric salt. It follows that the 
reducing action of silver on ferric salts is limited and ceases before 
reduction is complete, even when the silver is present in large excess. 


C. H. B. 


Silver Chloride. By M. C. Lea (Amer. J. Sci. [3], 44, 446— 
447).—Acworth has observed that when silver chloride is heated at 
220° it becomes insensitive to light. The author considers that this 
result is due to complete expulsion of the moisture. Silver chloride, 
after being dried in hot air, always loses from 0°5 to 1°0 milligram 
per gram when melted. C. H. B. 


Action of Dried Hydrogen Chloride on Iceland Spar. By 
R. E. Hueues and F. R. L. Witson (Phil. Mag. [5}, 34, 117—120). 
—Hydrogen chloride was passed over copper turnings and through 
tubes containing pumice moistened with sulphuric acid, and finally 
pumice and phosphoric anhydride. The gas thus pyrified and dried 
wus then passed over a weighed quantity of Iceland spar at 130° for 
about an hour, at the end of which time the spar was again weighed. 
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No practical increase in ‘weight was noted. Moist hydrogen chloride 
occasioned an increase of 0°02 gram on 0°69 gram of Iceland spar. 


J. W. 


Constitution of Bleaching Powder as elucidated by its 
Dissociation. By J. Misers (Rec. Trav. Chim., 11, 76—83).—The 
author’s results lead him to the view that bleaching powder is 
not identical with the compound obtained by Lunge by passing a 
current of hypochlorous anhydride over hydrated calcium chloride. 
He regards bleaching powder as a compound of calcium hydroxide 
with chlorine, Ca(OH),Cl,; and to the active compound he ascribes 
the formula CaQCl,. It is only possible to prepare bleaching powder 
free from uncombined calcium hydroxide at very low temperatures. 


A. R. L. 


Note.—The author does not allude to Dreyfus’ experiments (Abstr., 
1885, 19), who arrives at a different conclusion (compare, however, 


Lange and Schoch, Abstr., 1887, 700). 


Complete Elimination of Barium from Strontium Salts. 
By Barre and Fattkres (Bull. Soc. Chim. [3], '7, 473—475).—A 
reply to the criticisms of Cannepin (Union pharmaceutique, 1892, 1), 
on the authors’ process (Abstr., 1892, 1277). A. R. L. 


Magnesium Nitride, By S. PascuKowezky (J. pr. Chem. [2], 
47, 89—94).—The author has carried ont Merz’s method for making 
magnesium nitride (Abstr., 1892, 409) on a somewhat larger scale. 
20—25 grams of powdered magnesium was spread in a layer 0'9—1 m. 
long in a combustion tube of 11—12 mm. diameter, and heated in a 
cnrrent of well dried ammonia. The nitride thus produced contained 
27°84 per cent. of nitrogen (theory = 28 per cent.). The orange 
surface-colour appears when the heating is strongest, but has no 
appreciable influence on the percentage of nitrogen. The nitride wus 
also produced by the direct absorption of nitrogen by the hot 
magneesium. A. G. B. 


Purification of Arsenical Zinc. By H. Lesceur (Compt rend., 
116, 58—60).—F usion of zine with potassium nitrate removes sulphur 
and phosphorus, but does not remove arsenic and antimony, whilst 
fusion with ammonium chloride or magnesium chloride expels arsenic 
wnd antimony, bnt does not affect the sulphur and phosphorus. In 
order to obtain pure zinc for toxicological purposes, both modes of 
treatment must be applied, the metal being first fused with potassium 
nitrate, and afterwards with a chloride or vice versd. Zine chloride 
is preferable to either ammonium or magnesium chloride for this 
purpose. The double treatment removes arsenic, antimony, sulphur, 
and phosphorus, but does not, of course, remove metals such as copper, 
lead, or iron. C H. B. 


Preparation of Acicular Basic Zinc Nitrate. By A. Trerrein 
(Bull. Soe. Chim. [3], 7, 553—554).—A solution of sinc nitrate is 
boiled for an hour or two with an excess of metallic zinc, and then 
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evaporated at a gentle heat to a syrup, which solidifies on cooling, 
The mass is now extracted with cold water, which dissolves the 
normal nitrate, leaving the basic nitrate in the form of delicate 
needles of the composition 5ZnO,N,0; + 5H,0. 

These needles, when heated, lose first water and then nitric anhydr. 
ide, leaving a pseudomorph of zinc oxide, which retains a slight 
yellow colour when quite cool. A certain quantity of ammonium 
nitrate is formed and nitric oxide is evolved when the basic nitrate 
is treated with nitric acid. A. R. L. 


Dehydration of Copper Hydroxide and certain of its Basic 
Compounds in the presence of Water. By W. Sprine and M. 
Lucion (Zits. anorg. Chem., 2, 195—220).—Copper sulphate was 
precipitated in the cold with alkali hydroxide, and the blue hydrated 
oxide, after washing, suspended in water. Equal quantities were 
then introduced into a flask containing either pure water or a solution 
of one of the salts mentioned below. It is found that the freshly- 
precipitated compound is only completely dehydrated in contact with 
pure water at 15° after 9 months, at 30° after 86 hours, at 45° after 
38 hours, and the hydrated oxide cannot exist above 54°. The de- 
hydration proceeds the more slowly the longer the time which has 
elapsed since its preparation. The freshly-precipitated blue compound 
has the composition CuO + 2H,0, and this hydrate, after being for 
some hours in contact with water at 15°, is converted into the brown 
monohydrate CuO + H,O, which is then further dehydrated more 
slowly. At temperatures of 30° and 45°, and in the presence of 
certain salts, the dehydration is expedited; it, however, proceeds 
more slowly after reaching the monohydrate stage. The salts em- 
ployed were the following:—Sodium and potassium hydroxides, 
sodium and potassium chlorides, potassium bromide, potassium 
iodide, barium chloride, zinc chloride, sodium sulphate, magnesium 
sulphate, manganese sulphate, and potassium nitrate. The electro- 
lytic dissociation of these salts appears to have some connection with 
their dehydrating powers, but the exact relation between the de- 
hydrating powers and the osmotic pressures of the salts could not be 
traced from the data at hand, which were complicated in certain 
cases by the formation of intermediate basic salts. Thus, in the case 
of the haloid salts, colloidal compounds of the general formula 
Cu,X,,CuO + 3H,0 result. This formation of cuprous compounds 
from cupric without the intervention of a reducing agent is thus 
explained :—When pure hydrated copper oxide is triturated with a 
solution of potassium bromide at 25°, after a while an evolution of 
oxygen takes place, and the filtrate is found to contain hydrogen 
peroxide. The following reactions occur. (1) 3 Cu(OH), + 2KBr 
= Cu,Br,,Cu(OH),,H,O + K,0,,H,0. (2) K,0,,.H,0 = 2KOH +. 
When hydrated copper oxide is mixed with a solution of copper 
chloride, and the excess of the latter removed by dialysis, the con- 
pound Cu,Cl,,Cu0,3H,0 is directly synthesised. The author finally 


discusses the important geological bearing of these results. 
A. R. L. 
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Molecular Weight of “Gadolinium Oxide.” By A. E. 
Norpensk16Lp (J. pr. Chem. (2], 4'7, 1—27; compare Abstr., 1887, 
109).—By the term “gadolinium oxide,” the author implies that 
group of earthy oxides which are precipitated from the solution of 
their sulphates by ammonia and by oxalic acid, but not by an excess 
of normal potassium sulphate. A new series of determinations of the 
equivalent of this group of oxides has been made, and a list of the 
values obtained for the oxide from 54 minerals is given. These only 
vary from 275°8 to 247°9, or +5°4 per cent. from the mean, 262, not- 
withstanding the fact that the equivalents of the individual oxides 
contained in the “ gadolinium oxide” vary between 136 and 394, if 
scandium be included, or between 227 and 394 if this be excluded. 
It is notable that in most cases where different minerals contain closely 
allied elements, a given mineral will contain only one of these 
elements, or at all events chiefly one with small quantities of another 
or others. For example, the determination of the equivalent of the 
earthy oxide in a calcium, barium, or strontium mineral will almost 
always approximate very closely to the equivalent of lime, baryta, or 
strontia. This is not so with the minerals containing the group of 
gadolinium oxides. All determinations of the equivalent in question 
made by previous observers which are, in the author’s opinion, trust- 
worthy agree with the limits given above. A list of these other 
determinations is given, and the author’s methods are described. 

A. G. B. 

The Alloys of Iron and Tin. By W. P. Heappen (Amer. J. Sci., 
44, 464—468).—From a study of the formation of the alloys of tin 
and iron, the author concludes that there is a series of iron stannides, 
of which he obtained the following members: FeSn,, Fe,Sn;, FesSn,, 
Fe,Sn,;, Fe,Sng, FeSn, Fe,Sn, Fe,Sn, and Fe,Sn. Some of these have 
been described before; but the published descriptions assign to them 
properties some of which differ widely from those observed by tlie 
author. B. H. B. 


Roussin’s Salt. By L. Marcutewskt and J. Sacus (Zeit. anorg. 
Chem., 2, 175—181).—The author has confirmed the formula 
Fe,(NO),S;K + H,O, assigned by Pavel (Abstr., 1883, 297) to 
Roussin’s salt, by analysis, and by a determination of the molecular 
weight by Beckmann’s boiling point method in ethereal solution. The 
compounds analysed by Roussin and by Rosenberg were impure, but 
on adding thallium sulphate to an aqueous solution of these prepara- 
tions, a salt separates, which, when crystallised as rapidly as possib’e 
from alcohol in a vacuum, has the composition Fe,(NO),8,Tl + H,0; 
it is very sparingly soluble in water, and decomposes on protracted 
heating with it. A. R. L 


Cobalt. By H. Remmier (Zeit. anorg. Chem., 2, 221—234).— 
The material employed in this research was prepared from 1200 grams 
of cobalt chloride. The salt was dissolved in the smallest possible 
quantity of distilled water, and the filtered solution warmed with 
bromine water (1 litre), and potassium hydroxide added, until the 
mixture was distinctly alkaline ; it was then warmed for two hours, 
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and the hydrated oxide washed by decantation 15 times, with ahout 
6 litres of water, and finally thrown on to a filter, and the washi 

continued until the filtrate was free from chloride. The hydrated 
oxide was then treated with successive quantities of ammonia, which 
dissolves it slowly. In this way in the space of nine months, 
25 fractions were obtained. The ammoniacal extracts were then 
purified, and finally converted into cobaltous oxide, and thence, by 
ignition of the latter in a current of dry carbonic anhydride, into 
cobaltic oxide. The fractions were found on qualitative examination 
to be free from iron, manganese, and nickel. Atomic weight deter- 
minations were made by weighing the amounts of cobalt obtained by 
igniting the oxide representing the various fractions in a current 
of hydrogen. The results lie between 59°53 and 58:3, differences far 
beyond the experimental error of the method, so that the author 
comes to the same conclusion as Kriiss and Schmidt, namely, that 
cobalt purified by the ordinary method is not a homogeneous sub- 
stance. A. R. L. 


Determination of the Atomic Weight of Nickel. By G. 
Kriss and F. W. Scumipt (Zeit. anorg. Chem., 2, 235—254).—Con- 
tinuing their experiments (Abstr., 1889, 349 and 1114), the authors 
have not succeeded in isolating a new element in the pure state from 
nickel ; they find, however, that the metal prepared by carefully 
reducing the oxide in a current of hydrégen is not homogeneons, 
even when it gives the usually accepted atomic weight 58°6. The 
fact cited by Winkler (Abstr., 1889, 760) that nickel which has not 
been fused imparts slight alkalinity to water is discussed, and the 
following experiment is described. A quantity of the nickel used for 
the atomic weight determination by Zimmermann (Abstr., 1886, 596) 
was warmed with water on the water-bath for almost a year; from the 
resulting greenish-coloured solution, a small quantity of a substance 
was isolated after conversion into sulphate. Two solutions contain- 
ing known quantities of the latter were precipitated with potassium 
hydroxide, and the oxide weighed ; from these data, the substance 
appears to have been derived from an element having an equivalent 
between 35 and 45. The process cannot, however, be employed for the 
quantitative separation of the impurity, and numerous other fruitless 
attempts were made to obtain pure nickel. Ultimately the following ex- 
periments were conducted. Nickel oxide, rendered free from all known 
impurities with the exception of cobalt, was reduced in a current of 
pure dry hydrogen, at as low a temperature as possible, and subse- 
quently treated with carbonic oxide. The gases which were evolved 
were passed through a series of flasks containing aqua regia, whereby 
the nickel carbony! was decomposed, and the metal retained as chloride. 
The residue which had not volatilised was then treated successively with 
hydrogen and carbonic oxide as before, and this was repeated 10 times, 
so that 10 fractions were obtained, which were converted into metal. 
Atomic weight determinations were then made with each of the 
fractions, as follows. A portion of the metal was converted into the 
oxide, and the weight of metal obtained on reducing the latter with 
hydrogen ascertained. The metal was also quantitatively converted 


ao ek a. oS = © «ee ee 


) 


INCRGANIC CHEMISTRY. 213 


into oxide, and the oxide again reduced. The results differed among 
themselves to an extent beyond the experimental error of the methods. 
The authors conclude, however, that the atomic weight of nickel is 
at most 58°1, and it would seem that a foreign metal, whose atomic 
weight is greater than 58°5, is present in nickel, and that when the 
oxide is reduced in a current of hydrogen, this element is in part 
volatilised. The residual metal left from the tenth fraction was freed 
from cobalt and converted into five fractions as oxide. The latter gave 
atomic weights varying between 59°17 and 64. A. R. L. 


Action of Hydrogen Fluoride on certain Fluorides and 
Oxyfluorides. By A. Piccint (Zeit. anorg. Chem., 2, 21—24; com- 
pare this vol., ii, 124).—The author has now prepared potassium 
fluoroxypertungstate, WO;F,,2KF + H,0; fluoroxyperniobate, 


NbO,F;,2KF + H,0; 


and fluoroxypertantalate, TaO,F;,2KF + H,0. These compounds 
were obtained in the same way as the potassinm fluoroxypermolyb- 
date, MoO;F,,2KF + H,O, previously described, and resemble that 
substance closely in their properties. The substances from which 
they were prepared, WO,.F,,.2KF + H,O, NbOF;,2KF + H,0, and 
TaF;,2KF respectively, were themselves obtained from potassium 
tungstate, niobic acid, and tantalic acid respectively, by treatment with 
hydrofluoric acid. C. F. B. 


An Acid Potassium Platonitrite. By M. Vizes (Compt. rend., 
116, 99—102).—-W hen a solution of potassium platonitrite containing 
any free acid, or an acid solution of a halogen derivative of the 
platonitrite, is concentrated, a new compound is formed and separated 
as a red crust made up of very slender needles. 

In order to obtain this product in considerable quantity, a warm, 
concentrated solution of the platonitrite is mixed with an exactly 
equivalent quantity of sulphuric acid, so that the composition of the 
mixture is K,Pt(NO.), + H,SO,. The green solution, when strongly 
concentrated by heat, gives off nitrogen oxides, and on cooling de- 
posits slender, red needles which can be recrystallised from hot water. 
They have the composition K,H,Pt;0(NO,), + 3H,0, lose their water 
of crystallisation in dry air or at 100°, and decompose with effer- 
vescence when strongly heated. 

Titration of a solution of the salt with potassium hydroxide, using 
litmus as an indicator, shows that neutrality is reached when 1 mol, 
of potassium hydroxide has been added to 1 mol. of the salt, and 
hence the formula of the latter would be Pt,O0(NO,.),K,H. If, how- 
ever, phenolphthalein is used as the indicator, 4 mols. of ‘the alkali 
are required to prodace neutrality, and hence the formula of the salt 
would be K,H,Pt,O(NO,)., as already stated. Further experiments 
are in progress with a view to decide this question. C. H. B. 


Rhodium Salts. By T. Wux (Zeit. anorg. Chem., 2, 51—63).— 
In addition to the two double salts (1) Rh,Cl.,6NH,C!l + 3H,0, and 
(2) Rh,Cl,,4HCl + 2H,0, the author previously (Abstr., 1884, 660; 
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Ber., 16, 3033) described a third, (3) Rh,Cl,8NH,Cl + 7H.O. He 
now confirms Leidié’s conclusion (Bull. Soc. Chim. [2], 50, 664), 
that this salt is really a chloronitrate, (4) Rh,Cl.,6NH,Cl1,2NH,NO,, 
It is formed when much aqua regia is present in the solation. Water 
decomposes it, with formation of the salt (2) ; but, on the other hand, 
it is itself formed from this salt by the addition of ammonium nitrate, 
Curiously enough red, hexagonal plates, precisely similar to those of 
(4), are often obtained when the salts (1) and (2) crystallise out from 
solutions which do not contain any nitric acid, but these crystals are 
unstable, and rapidly change, usually into prismatic crystals of (2). 
C. F. B. 


Action of Chlorine and Carbonic Oxide on Iridium. By U. 
Antony (Gazzetta, 22, ii, 547—548).—The author has previously 
stated (Abstr., 1892, 1285) that iridium gives no trace of a volatile 
compound at 240° in a current of chlcrine and carbonic oxide, whilst 
Mylius and Foerster (Abstr., 1892, 789) found that iridium is slightl 
volatile in such a gaseous mixture. Foerster (Ber., 25, Ref. 441) 
attributes this seeming contradiction to a difference in the conditions 
under which the two sets of experiments were conducted ; the author, 
however, cannot recognise this difference, and, after repeating his 
experiments, confirms his previous results, W. J. P. 


Mineralogical Chemistry. 


Artificial Production of Mineral Sulphides. By H. N. Warren 
(Chem. News, 66, 287).—By heating with potassiam thiocyanate, 
litharge is converted into galena, even -at a low red heat; whilst at the 
heat of fusion, the product has the same cleavage and almost the 
same sp. gr. as the native mineral. With the same reagent, iron 
oxide yields brilliant pyrites at a red heat, and Fe,S, at a higher tem- 
perature; manganic oxide yields pyrolusite at bright redness; stannic 
and antimonic oxides yield the golden-yellow sulphides at low tem- 
peratures, and the ordinary sulphides at higher temperatures; and 
zinc oxide also yields a sulphide which exhibits phosphorescence in 4 
marked degree. D. A. L. 


Aguilarite. By F. A. Genta (Amer. J. Sci., 44, 381—383).— 
The author gives analyses of several varieties of aguilarite: (a) irre- 
gular, flat particles in calcite ; (b) small, capillary, needle- and wire- 
saped individuals with small crystals, apparently hexagonal; 
(c) similar crystals, seen under the microscope to be made up of dif- 
ferent minerals, the outer portion (1) being brittle, and the inner 
(2) malleable; and (d) solid dodecahedral crystals: The analytical 
results were as follows :— ; 
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Ag. 8. Se. Cu Fe, 
a. 7941 593 13°96 0°50 — 
h. 8027 675 1273 0-07 0:26 
cl. 6758 351 1476 683 0-42 — 99-93 
c2. 84:05 3°82 8°76 1°83 — 028 9998 
d. 8440 11°36 3°75 0°49 = — 100°00 
B. H. B, 


Metacinnabarite. By F. A. Genta (Amer. J. Sci., 44, 383). — 
A specimen of metacinnabarite from San Joaquin, Orange Co., Cali- 
fornia, occurring in irregular particles in barytes, gave, on analysis, 
the following results :— 


Hg. 8. Cl. Total. 
§5°8 13°69 0-32 99°90 


It is remarkable that all the fragments that were examined showed 
the presence of chlorine. B. H. B. 


Danalite. By F. A. Genta (Amer. J. Sci., 44, 385—386).— 
The occurrence of the rare mineral danalite, at Cheyenne Caiion, El 
Paso Co., Colorado, is described by the author. The fragment ex- 
amined is part of a modified tetrahedron, with a sp. gr. of 3°626 to 
3661. Analysis yielded the following results :— 


SiO,. BeO. CuO. ZnO. FeO. MnO, 8S. Ignition. 
3026 1270 O30 4620 681 122 549 O21 


These results closely agree with the formula (Be,Zn,Fe,Mn),Si,0,,S. 

In the same paper, the author gives analyses of rutile, of quartz 
resulting from the alteration of flesh-coloured orthoclase, and of 
yttriam-calcium fluoride from the same locality. He also gives 
analyses of léllingite from North Carolina, of altered zircon or cyr- 
tolite from Mt. Antero, Colorado, of lepidolite from Japan, and of 
fuchsite from Habersham Co., Georgia. B. H. B. 


Phosphoric acid in Beryl. By F. C. Rosinson (Chem. News, 
66, 297).—A sample of beryl, in colour grey to white with a mere 
trace of green, with a hardness of 7, and sp. gr. 2°627, lost, on 
drying at 100°, 0°33 per cent., and, on analysis, gave the foliowing 


numbers :— 
Loss on 


Si0,. AIO, BeO. P.O. (Na,0,K;0,Li,0,Cs,0). ignition. Total. 
6470 17°76 12:18 2°76 1:10 153 100°03 


Regarding the phosphoric acid and alkalis as replacing a part of 
the beryllium, the molecular ratios for water, alumina, beryllium 
oxide, and silica are respectively 1, 2, 5, 12, showing that the mineral 
1s a beryl. Other specimens of beryl have since been tested, and 
phosphoric acid has been detected in nearly every case, but in none 
of them in such a large proportion as 2°76 per cent. D. A. L, 
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Mt. Joy Meteorite. By E. E..Hows.t (Amer. J. Sci., 44, 415-- 
416).—This meteorite, the third largest in the United States, was 
fuand in November, 1887, in the township of Mt. Joy, Pennsylvania. 
The three largest dimensions of the meteorite are 11, 24, and 
33} inches, and its weight is 847 lbs. Analysis yielded the following 
results :— 


Fe. Ni. Co. Cu. P. 8. Total. 
93°80 4°81 0°51 0005: O19 0°01 99°325 


The results of an examination of the magnetic properties shows 
that the meteorite as a whole acts as a mass of soft iron gaining 
polarity under the inductive action of the earth. B. H. B. 


Meteorite of Grossliebenthal. By P. Metixorr and C. 
Scuwatse (Ber., 25, 234—241).—The meteorite fell in November, 
1881, at Grossliebenthal, near Odessa. It weighed over 8 kilos., and 
is covered with a black crust 1—1-5 mm. thick. The bulk of the 
meteorite is ash-grey and finely granular, and contains angular pieces 
of metal which are attracted by a magnet, and also pieces of iron 
sulphide and iron chromite. Its sp. gr. = 3°584 at 20°. An analysis 
gave the following results :— 


“HO. SiO. MgO. CuO. FeO. MnO. Al,Oy Na,O. K,O. Fe,S,. 
010 39°57 22°97 228 1344 053 245 130 045 673 


Fe,,Nis. FeCr,0, —P. P,0;. Cl. Total. 
8:16 1:30 0-02 0-21 0°04 99°55 


It also contained traces‘of chromium and metals precipitated by 
hydrogen sulphide. 

The silicates insoluble in hydrochloric acid had a sp. gr. = 3179. 
The total silicates amount to 82°99 per cent., and consist of olivine 


43:30 per cent., bronzite 26°87 per cent., and albite 12°82 per cent. 
E. C. R. 


Water and Sea-bottom Deposits of the Eastern Mediterra- 
nean. By K. Narrerer (Monatsh., 13,873—896, 897—915).—In these 
papers, the author gives an account of a large number of analyses 
of sea water and sea-bottom deposits made during the voyages of 
the ship “ Pola” in 1890 and 1891. The area investigated formed a 
quadrilateral, which lay between the islands of Corfu and Santorin 
on the European coast, and Ben-Ghazi and Alexandria on the African 
coast. The tabulated results show that the substances dissolved in 
sea water were present in almost constant proportions in all the 
samples examined; but a noteworthy reduction in the quantity of 
bromine was observed in the neighbourhood of the African coast to 
the west of Alexandria. This reduction is, perhaps, to be attributed 
to the action of living plants, which store up bromine in the same 
way as they do iodine. 

The author further gives the results of an analysis of the spring 


water used for supplying the Arsenal in the island of Crete. 
G. T. M. 
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Physiological Chemistry. 


Influence of Chloroform on Peptic Digestion. By A. 
Bertets (Virchow’s Archiv, 130, 497—511).—Chloroform exercises a 
destructive influence on Finzelberg’s pepsin in artificial digestive 
mixtures, if it is added to saturation; air passed through the mixture 
has the same effect. But if fresh mucous membrane from the pig’s 


stomach is used instead, neither chloroform. nor air has the effect. 
' W. D. H. 


Behaviour of Sterilised Milk towards Digestive Fluids. By 
ELLenBerGeR and Hormeister (Hapt. Stat. Record, 4, 311; from 
Molk. Zeit., 1892, No. 6).—Wheu sterilised milk is consumed, there is 
no formation of cheese in the stomach, as is the case with fresh milk, 
aud the action of the acids of the stomach is very incomplete. The 
sterilised milk remains in a more or less liquid state, and may pass 
too soon into, and even through, the intestines. Further experiments 
on the relative digestibility of raw and sterilised milk are wanted. 

N. H. M. 


Accumulation of Strontium Bromide in the Organism. By 
C. Féré and L. Herrert (Compt. rend. Soc. Biol., 1892, 45).—Three 
experiments were made on rabbits; 1 gram of strontium bromide 
was given by the cessophagus daily. Death occurs more rapidly than 
with potassium bromide. The following numbers represent the daily 
amount given per kilo. of body weight, and that recovered in the 
tissues after death :— 


Dose. Recovered. 
4 doses of 0°59 1:715 per kilo. 
9 doses of 0°76 27121 - 
10 doses of 0°438 1:57 ~ 


Accumulation thus occurs much in the same proportion as with 
potassium bromide. W. D. H. 


Accumulation of Potassium Bromide in the Organism. By 
C. Féré and L. Hersert (Compt. rend. Soc. Biol., 1892, 130—132).— 
In two epileptics, who had for lengthy periods been treated with 
potassium bromide, post-mortem analysis indicated a predominance of 
accumulation of the drug in the cerebellum as compared with other 
parts of the nervous centres, but the greatest accumulation was in the 
nerves and liver. W. D. H. 


Localisation of Mercury in the Animal Organism. By U.t- 
MANN (Chem. Centr., 1892, ii, 941; from Pharm. Post, 25, 1099— 
1101).—The author employed Ludwig’s method (this vol., ii, 243) 
for the detection of the mercury. The distribution of the mercury in 
the organism always follows the same laws whatever the dose or the 
form of administration. The largest amount of mercury is found in 
the kidneys, liver, and spleen, in the order given. As regards the 
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digestive tract, the stomach contains very small but weighable 
quantities, whilst more is found in the small intestine, and _ still 
more in the large intestine. Small weighable quantities are found 
in the heart and skeletal muscles and in individual cases, also in the 
lungs. The brain, salivary glands, abdominal gland, thyroid gland, 
bile, and bone substance contain unweighable traces, or, with small 
doses, not even a trace of mercury. A. J. G. 


Keratohyalin. By P. Ernst (Virchow’s Archiv, 130, 279—296). 
—This paper is chiefly histological. It discusses the question of 
what keratohyalin is. This name was given by Waldeyer to the 
substance in the cells of the stratum granulosum of the epidermis. It 
stains very differently to eleidin, the substance in the stratum lucidum. 
Eleidin, however, is not fat as some have considered. 

The proposition is advanced that keratohyalin is naclein, or, at 
least, a derivative of nuclein. It is certainly not keratin, nor is it 
hyalin. W. D. H. 


Hyalin and Colloid. By P. Ernst (Virchow’s Archiv, 180, 
377—417).—By the use of aniline and other dyes, microchemical 
differences can be shown to exist between the various substances 
included under the names hyalin and colloid; and these are again 
different from mucin. 

There appear to be two varieties of hyalin in hyaline degeneration 
(for instance, of muscle) ; one is derived from epithelial cells, being a 
degeneration or secretion preduct. In this category is included the 
colloid of the thyroid, many colloid renal casts, and the ovarian 
colloid. The other variety arises from the connective. tissues and 
the vascular apparatus ; it is stained reddish-purple by acid solutions 
of magenta. To this category belong the hyaline degeneration of the 
interfollicular tissue of the thyroid, the hyaline residue of the theka 
follicularis of the ovary, and the more or less hyaline glomeruli of the 
kidneys and the hyaline network of tumours. W. D. H. 


Alkalinity of the Blood during Muscular Work. By W. 
ConnsteIn (Virchow’s Archiv, 130, 332—360)—The following are 
the conclusions drawn from the experiments described :— 

1. The alkalinity of the blood, both in carnivora and herbivora, 
decreases during muscular work. 

2. The decrease goes on in herbivora pari passu with the work. 
In carnivora a minimum is soon reached, a regulating mechanism 
being apparently called into play to inhibit further lowering of the 
alkalinity. 

3. The diet has considerable influence on the alkalinity of the 
blood in resting and working animals. By lessening the proteid 
intake, carnivora are made similar to herbivora, in that the alkalinity 
of their blood undergoes more striking changes. W. Dz. H. 


Glycogenic Function in Winter Frogs. By Drwevre (Compt. 
rend. Soc. Biol., 1892, 19—21) —Contradictory statements as to the 
liver glycogen in frogs may be reconciled by considering the time of 
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year at which the observation is made. At the end of the hibernal 
period, there is no glycogen in the liver and no sugar in the blood. 
At the beginning, there is glycogen in the liver and sugar in the 
blood. Ablation of the liver in such animals does not cause the 
complete disappearance of sugar in the blood. 

The rate at which the glycogen disappears from the liver varies in 
different frogs. It may be found absent after two weeks; in other 
eases 16 weeks may be necessary. The glycogen in the mascle 
increases as that in the liver goes, but in time the muscular glycogen 
is also used up. ; 

All animals are not like the frog in these particulars: the marmot, 
for instance, becomes diabetic during hibernation. W. D. H. 


Secretion of Hydrochloric acid in Nervous Dyspepsia. By 
R. Geicen and L. Apenn (Virchow’s Archiv, 130, 1—28).—87 cases 
of nervous dyspepsia were examined: nothing characteristic in the 
gastric juice was found. On the average, however, the gastric juice 
was rather concentrated, as far as the acid was concerned. The 
absolute quantity of acid secreted was normal in 38, below the normal 
in 38, and above the normal in 11 analyses. W. D. H. 


Lymph Secretion. By E. H. Srarine (J. Physiol., 14, 131—153). 
—When “peptone ” (that is, proteose plus peptone) is injected into 
the circulation of a living animal, it disappears gradually, and may 
still be fownd in the plasma one to two hours after the injection. 
The method ased was to add to the blood or plasma an equal volume 
of trichloracetic acid (10 per cent. solution). This reagent does not 
precipitate proteose or peptone, but completely precipitates the 
normal proteids of the blood. 

The disappearance from the blood is caused in the first place by a 
transfer of ‘‘ peptone ” to the lymph, so that shortly after the injection 
the lymph contains more “ peptone” than the blood plasma itself. 
This transference is effected by the selective activity of the cells of 
the vessel wall, and it is probable that a preponderating part is 
played by the endothelial cells of renal capillaries. 

There is no connection between the loss of coagulability induced 
by the intra-vascular injection of “peptone” and the amount of 


peptone present in the plasma at any given time after injection. 
W. D. H. 


Transmission of Alcohol to Milk. By F. Kiincemann (Haper. 
Stat. Record, 4, 311; from Molk. Zeit., 1892, No. 5).—Doses of 
alcohol (25 to 200 c.c.) strongly diluted were given to goats at night,; 
and the milk of the following day examined. With 100 c.c. of 
alcohol, the next morning’s milk contained 0°15 to 0:3 per cent. of 
alcohol, but the night’s milk was free from alcohol. With 200 c.c. 
of alcohol, the yield of milk was reduced to about one-third and eon- 
tained, in the morning 0°35 and in the evening 0°1 c.c. (? per cent.) 
of alcohol. No alcohol was found in human milk after the consump- 
tion of small quantities of alcohol, but with increased consumption 
small amounts were found. N. H. M. 
17—2 
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Milk of different Breeds of Cows. By P. Cottier (Eaper, 
Stat. Record, 4, 263—267; from New York State Stat. Rep., 1891, 
139—162).—The observations recorded were made with 15 cows, and 
extended over one (the first) period of lactation in each case. As 
regards composition, the constituent which showed least variation was 
the ash, the highest percentage being 0°760 (Devon), and the lowest 
0698 (Ayrshire and American Holderness). Fat is the most variable 
—from 3°46 (Holstein-Friesian) to 561 (Jersey) per cent. Casein 
varied from 3°39 (Holstein and Holderness) to 3°91 (Jersey); sugar 
from 4°54 (Holstein) to 5°33 (Ayrshire). 

The microscopic examination of the milk of the 15 cows of the six 
breeds inclnded the actual counting and measurement of 44,836 
globules. The results showed that with the advance of the period of 
lactation, the relative number of the smaller globules increases with 
considerable regalarity. A table is given showing the perceniage of 
the fat in different sized globules; the results are important as 
bearing on the behaviour of the milks in butter and cheese making. 

N. H. M. 

The Acids of Ox Gall. By Lassar-Conn (Ber., 26, 146—151). 
—It has been previously shown (Abstr., 1892, 1114) that myristie, 
palmitic, stearic, and oleic acids occur in ox gall, and can be separated 
in the form of their barium salts from a solution prepared in a suit- 
able manner; when these barium salts are converted into sodium 
salts, the solution of the latter again treated with barium chloride, 
and the filtrate fractionally precipitated with hydrochloric acid, a 
brownish resin is obtained. This resin, on recrystallisation from 
glacial acetic acid, yields a colourless, crystalline acid, which has the 
composition CH, O,, and is identical with Latschinoff’s choleic acid, 
and with Mylius’ deoxycholic acid ; on oxidation with chromic acid, 
the crystalline acid is converted into dehydrocholeic acid, C,H 0, 
identical with the compound described by Latschinoff. The quantity 
of choleic acid obtained by the author amounted to only 0°085 per 
cent. of the bile employed, whereas Latschinoff, who used bile from 
St. Petersburg, found about 1°6 per cent.; this, therefore, is the 
second case in which a difference of composition in samples of bile of 
different origin has been established, Emich having already drawn 
attention to the variation in the quantity of glycocholic acid. 

The mother liquors from the choleic acid, obtained in the manner 
described above, contain cholic acid, the presence of which is due to 
imperfect washing of the precipitate of barium salts, and resinous 
acids. 

For the estimation of cholic acid in bile the following process may 
be adopted:—The bile, 20 c.c., is mixed with sodium hydroxide, 
2 grams, the solution boiled for 24 hours, and, after having been 
treated with carbonic anhydride, evaporated to dryness on the water- 
bath ; the residue is extracted with boiling 96 per cent. alcohol, until 
free from the salts of organic acids which are only sparingly soluble 
in water, and the extract, after having been diluted with 4 vols. of 
water, is precipitated with a dilute solution of barium chloride, 
05 gram. The filtrate is then acidified with hydrochloric acid, and 
the cholic acid extracted by shaking with ether, into which it readily 
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ses, becanse of the alcohol present ; the alcoholic, ethereal solution 
is evaporated, and the residual cholic acid dried until constant. 

A sample of fresh bile analysed in this way on November 20 was 
found to contain 486 per cent. of cholic acid; two other samples, 
examined a few days later, contained 4°68 and 4°69 per cent. respec- 
tively. 

The percentage of the various acids present in bile which has been 
boiled with soda is as follows :— 


Cholic acid.... 4°790 Stearic acid .... 
Choleic acid... 0°085 Palmitic acid ... joue 
Myristic acid.. 0004 Oleic acid 
Resinous acids 0-120 Loss ....... 
F. S. K. 
Carbonated Albuminuria. By J. Gause (Compt. rend. Soc. Biol., 
1892, 399—402).—The author has previously stated that the albumin 
in urine is combined with calcium as an albuminophosphate. He 
now introduces the term carbonated albuminuria, to indicate the 
excretion by the kidneys of small quautities of albumin combined 
with alkali carbonates. W. D. H. 


Chemical Stimulation of Nerves. By E. W. Groves (J. 
Physiol., 14, 221—232).—The central portions of motor nerves (for 
instance, sciatic of frog) are much less irritable than the peripheral 
to chemical stimuli, though they are sooner killed by their action. 

The irregularity, both in manner and extent, of the muscular 


response to a chemical stimulus stands in marked contrast to the 
exceedingly regular response to electrical stimuli. 

Afferent nerves (for instance, vagus of rabbit) are almost un- 
affected by chemical stimuli. W. D. H. 


Action of Inorganic Salts on the Heart. By W. H. Howsg:t, 
Miss E. Cooke, and R. G. Eaton (J. Physiol., 14, 198—220.—Para- 
globulin was prepared by the magnesium sulphate and carbonic acid 
methods; it was dissolved, and the solution used as an artificial 
circulation through the frog’s heart. The heart, however, could not 
be made to beat well. Serum, with all its constituents untouched, is 
an excellent circulating fluid. There is, however, no loss in its 
proteid contents after it has been passed through the heart. Serum 
decalcified by admixture with sodium oxalate, is also inefficacious in 
keeping the heart beating. 

Ringer’s fluid is a mixture containing no proteids, but simply in- 
organic salts, approximately the same in amount and proportion as in 
blood. It keeps the heart going well; in one experiment here recorded 
for 30 hours. The heart had been thoroughly washed out with 
normal salt solution before the experiment, so there could have been 
little possibility of any blood being retained by the heart. An 
aqueous extract of serum (which had previously been dried and 
heated to coagulate proteid matter) acts even better than Ringer’s 
fluid, and the inorganic salts of milk, similarly obtained, act in the 
same way. 
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The saline matter in saliva, and saliva itself, will not maintain the 
heart’s activity, but the salts obtained from the gastric secretion will do 
so. Kronecker and his pupils (Abstr., 1889, 632) have stated that serum 
albumin is the only substance that. will maintain the heart’s activity. 
They find that peptone will not do so, until it has been placed in 
contact with the gastric mucous membrane; the action of the epi. 
thelial cells is stated to be to regenerate albumin from the peptone. 
There is no chemical proof of this, but the fact that the mixture now 
keeps a heart beating is regarded as sufficient proof of the regenera- 
tion of albumin. The fallacy in reasoning here is obvious. These 
experiments, moreover, show that it is probably the admixture with 
the inorganic salts which gave the “‘ peptone” power to keep a heart 
going. Some recent experiments with gum arabic (Heffter, Arch. 
exper. Path, Pharm., 29, 41) are to be explained also on the presence 
of calcium and potassium salts mixed with the arabin, 

The most probable explanation of the way that inorganic salts act, 
is that they serve as chemical stimuli of the heart muscle. 

W. D. iH. 

Physiological Action of Iodine Compounds. By L. Lapicqus 
(Compt. rend. Soc. Biol., 1892, 108—119).— Various iodine compounds 
doubtless owe their activity to the iodine they contain. The proof of 
free iodine im the body, after their administration, has never been 
given. In the present experiments, various compounds of iodine were 
injected into the vessels, and the time of onset and intensity of the 
symptoms noted. It was found that the toxic action of the injected 
material varies as one would expect from chemical considerations, 
based on the hypothesis that a decomposition of the compoun4 occurs 
in the organism. The least stable compounds produce their effects 
most readily. W Dz. 4H. 


Action of Strontium Iodide on the Circulation. By L. 
Lapicque and A. Ma.pec (Compt. rend. Soe. Biol., 1892, 499—500)— 
The first effect noticed is a slowing of the heart and a rise of blood 
pressure, followed by the opposite, and is thus very similar to that 
observed with potassium iodide. The primary effect is due to the 
stromium, not the iodine. W. Dz. H. 


Action of Iodides. By L. Lapicquz (Compt. rend. Soc. Biol., 1892, 
536—540).—The main effect of the iodides is a lowering of arterial 
tension and acceleration of the heart. In producing this effect, 
iodides of calcium and potassium act with the smallest dose, then 
follow in order those of strontium and sodium. 


The action appears to be mdependent of the medullary centres. 
W. Dz. H. 


Physiolegical Action of Chloralose. By Hansior and © 
Ricuet (Compt. rend., 116, 63—65).—See this vol. i, 247. 


Physiological Action of Atropine and Pilocarpine. By J. P. 
Morat and M. Doyon (Compt. rend. Soc. Biol., 1892, 707—710).— 
These two drugs act in an inverse way on the respiratory movements; 
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atropine accelerates, and pilocarpine slows them. They antagonise 
one another when administered successively. W. D. H. 


Physiological Action of Cinchonamine Sulphate. By Arnauv 
and Cuarrin (Compt. rend. Soc. Biol., 1892, 671—672).—Cinchon- 
amine, C\sH.,N», obtained from the Remijia Purdieana, is poison- 
ous; its sulphate provoking tonic convulsions. Like quinine, it is a 
febrifuge. W. D. H. 


Physiological Action of Cupreine and its Derivatives. By 
E. Grimavux and J. V. Lasorve (Compt. rend. Soc. Biol., 1892, 608— 
613).—The physiological effects of these substances present great re- 
semblances, differing in the degree of activity according to an ascend- 
ing scale from cupreine to quinopropyline. Quiuine in the normal 
state is not antithermic, whilst these substances are. Not only is 
there lowering of temperature, but also stupefying and analgesic 
effects. W. D. H. 


Toxic Action of Expired Air. By J. Hatpane and J. L. Sura 
(Journ. Pathol. and Bacteriol., 1, 318—321).—Further experiments 
performed on Merkel’s plan (Arch. Hygiene, 15, 1) lend no support to 
Brown Séquard’s hypothesis (supported by Merkel) that expired air 
contains a special organic poison. The results obtained confirm those 
previously pablished by the authors (Abstr., 1892, 1502). 

W. D. H. 

Antiseptic Treatment of Wounds. By E. P. Nines (Hzper. 
Stat. Record, 4, 360; from Virg. Stat. Bul., No. 18, 18¥2).—Lysol 
(2 per cent.) prevented the growth of micro-organisms and decreased 
the amount of suppuration when used for washing a wound on a 
horse. Creolin (1 per cent.) retarded the growth of pus-producing 
organisms, but did not destroy them in 15 minutes. Dermatole, iodole, 
aristole, zinc oxide, and mercuric chloride were found to be unsuitable. 
Mercuric chloride (1 : 1000) retarded the growth of organisms, but 
was not strong enough to be of use, whilkt stronger solutions are in- 
jurious to the tissues. N. H. M. 
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Bacteria of the Stomach. By A. L. Gittespie (Journ. Pathol. 
and Bacteriol., 1, 279-—302).—Many organisms grow in the stomach 
even when its contents are acid. When organic acids are present, 
bacteria can be grown which produce the same acids in suitable media. 
Proteid hydrochlorides have very little inhibitory power on organisms 
as compared with free hydrochloric acid. Excess of bacterial growth 
is deleterious to gastric and pancreatic digestion ; the presence of bac- 
teria fulfils a useful purpose in the intestine, the acids they produce 
controlling putrefaction. The formation of leucine and tyrosine does 
not seem to be aided by the presence of bacteria. W. D. H, 
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Liberation of Nitrogen during Putrefaction. By H. B. 
Gipson (Amer. Chem. J., 12—18).—Lean beef or blood serum covered 
with water was allowed to putrefy in a confined atmosphere, which 
was renewed from time to time by admitting purified air. The 
nitrogen was determined in a sample of the material at the beginning 
of the operations, water and either emulsion of putrid meat or soil 
infusion was then added to a known amount of material, and putre- 

‘faction allowed to proceed at the ordinary temperature for periods 
varying from 63 to 168 days. The volatile nitrogenous products of 
putrefaction, such as ammonia, indole, and skatole, were removed 
from the discarded air by sulphuric acid. At the end of the opera- 
tions, the nitrogen was estimated in the whole of the putrefied 
material by the Kjeldahl] process, and the loss, due allowance 
having been made for the volatile nitrogenous substances, calculated 
as nitrogen liberated during the experiment. 

With putrid meat emulsion, the loss was small, ranging between 
1 and 4°4 per cent., but with soil infusion it rose to 9°6—15 per cent. 
Nitrates and nitrites were not present at any stage of the operations, 
and hence, when putrefaction is started by means of soil infusion, 
there seems to be extensive direct conversion of orgenic into free 
nitrogen. Jn. W. 


Soluble Pentosesin Plants. By G. pz Cuatmor (Amer. Chem. J., 
15, 21—38).—See this vol., i, 247. 


Production of Albumin in Plants. Co-operation of Phos. 
phoricacid. By A. Mayer (Landw. Versuchs-Stat., 41, 433—441).— 
Whilst it is maintained that phosphoric acid is necessary for albumin 
formation, manuring experiments show that nitrogenous matter 
applied alone induces much growth, and this can only be due to the 
organised nitrogen, inasmuch as the most important vegetative 
phenomena proceed from the highly nitrogenous protoplasm. In 
order to obtain some explanation of this, winter rye was grown in soil 
(very exhausted as regards phophbates) and manured with nitrate and 
with kainite and superphosphate respectively. The rye receiving 
nitrate grew far more luxuriantly than the other. As was shown 
long ago by Arendt (with oats), the plants contained much more 
proteids and ash in the early stages of growth than at subsequent 

riods. A more important point, as bearing more directly on the 
object of these experiments, was the fact that the percentage of pure 
protein in the crude protein was practically the same (about 7U per 
cent.) in the produce of both plots. Similar results were obtained 
with grass. The production of proteids is thus very rapid, and in- 
termediate products, as amides, do not exist for any length of time. 
As regards the amount of phosphoric acid in the plants of the two 
plots, there was no considerable difference. The soil, although much 
exhausted, contained too much phosphoric acid for the experiment. 
Accordingly, an infertile, siliceous, diluvial sand was next employed, 
manured on the one hand with sodium nitrate, gypsum, and kainite, 
and on the other with superphosphate and kainite. The plants (again 
rye) did not grow luxuriantly and the nitrate vessels did not pro- 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 225 


duce much more than the others. The ears in Experiment 1 (nitrate) 
were larger than those in Experiment 3 (phosphate), but there were 
3 more in No. 3. The results showed clearly that nitrate produces 
less, or at any rate not more, nitrogenous matter when phosphates are 
absolutely wanting. The absence of phosphates (and of nitrogen) 
gives rise to limited growth, and not to a growth of different compo- 
sition, so that the forcing action of the nitrates hardly comes in. 

The chief reason against heavy nitrogen manuring is not the waste 
of the most costly manure with insufficient representation of other 
manures, but the fear of injuring the crop, either through its becom- 
ing too bulky, in consequence of which the plants shade each other 
(hindering the production of pencnie wrth or by prolonging the 


development of the plants, thus delaying ripening. 

The results of the above experiments do not dispose of the question 
of a connection between proteids and a single ash constituent, 
phosphoric acid. N. H. M. 


Composition and Nutritive Value of the Tubers of Stachys 
tuberitera. By F. Srronmer and A. Stirr (Bied. Centr., 21, 820— 
822; from Oecesi. ungar. Zeits..Zuckerind. u. Landw., 1891, 1—4).— 
The tubers contained 21°95 per cent. of dry matter. The percentage 
composition of the dry substance, freed from sand, was found to be 
as follows :— 

Non- Crude Crude Pure Not 
Albumin. proteids. fat. fibre. Stachyose. ash. determined. K,O. POs. 
534 1433 073 333 63:50 5°48 7°20 2°62 1:00 


The following numbers show the percentage amounts of nitrogen 
in various forms :— 
Amido-acid Not 
Albumin. Nuclein. Ammonia. amides. Amido-acids. determined. 


19-01 8:13 781 42°96 16°26 5°80 


The nutritive value of the tubers resembles generally that of vege- 
tables and potatoes, but they are more digestible and contain more 
nitrogenous nutritive matter (compare v. Planta, Abstr., 1890, 1183). 

N. H. M. 

Composition of the Stems and Leaves of Tomatoes. Presence 
of Boron, Lithium, and Copper in the Plant. By N. Passerini 
Staz. Sper. Agrar., 20, 471—476).—The author has already investi- 
gated the composition of the fruit of tomatoes (Abstr., 1891, 256). 
As regards the stems and leaves, the fresh stems contained 8°84—9°92 
per cent. of dry matter, and 1°57—1°96 per cent. of crude ash; the 
fresh leaves contained 11°62—14°62 per cent. of dry matter, and 
1'6V—3'23 per cent. of crude ash. The dried stems and leaves con- 
tained respectively 18995 and 1:4374 per cent. of nitrogen. The 
percentage composition of the pure ash of (I) the stems and (II) 
the leaves was found to be as follows :— 


K,0. Na,O. CaO. MgO. Fe,03. Mn,0,. P,O;. SOs. Si0,. Cl. 


I. 24:95 11:08 32°80 787 084 — 2:29 469 605 14-48 
Il, 195 137 38:14 9:00 O14 005 1.36 12:79 33°84 183 
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A good crop (50,000 kilos. of fresh fruit per hectare), excluding the 
leaves, which are usually returned to the soil, would take from the 
soil: nitrogen, 113-7 kilos.; phosphoric anhydride, 50°7 kilos. ; pot- 
ash, 256°6 kilos. ; lime, 58°4 kilos. ; and magnesia, 23°8 kilos. 

An aqueous extract of the ash of the stems, from which sodium and 
potassium had been separated, was examined spectroscopically, when 
the lithium line a was distinctly seen. Another portion of the ex- 
tract was found to contain boron (Rose’s method). The insoluble 
portion of the ash contained copper in quantity sufficient to be de- 
tected by means of ordinary reagents. In connection with this, it is 
mentioned that the plants analysed were grown in the open country, 
and that no copper preparation had been used for destroying injurious 
insects; in the analytical processes, the use of copper vessels was 
avoided. Barium and strontium could not be detected. 

N. H. M. 

Composition of Chick-Peas (Cicer arietinum). Presence 
of Boron, Lithium, and Copper in the Plant. By N. Passgrin: 
(Staz. Sper. Agrar., 21, 20—30).—The only analyses of chick-peas 
hitherto published seem to be those of Berthier (Selmi’s Hnciclop. 
Chim., 4, 449) and Ritter (Bied. Centr., 1884, 529). The fresh sub- 
stance of the stems, leaves, and the entire pods contains 27°54, 24°39, 
and 19°85 per cent. of dry matter (at 105°) ; in the dry matter of the 
various parts of the plant the following amounts of crude ash were 
found :—Stems, 10°44; leaves, 11°91; husks, 6°73; pods, 3°47. The 
dry matter of the seeds, amounting to 85°81 per cent. of the fresh 
substance, has the following percentage composition :— 


Nitrogenous Pure 
matter. Fat. Amides. Sugar. Cellulose. ash. Nitrogen. 


26°19 5°23 52°50 3°65 171 3°29 4°19 


The seeds are thus particularly rich in nitrogenous matter, which 
represents more than a quarter of the whole. Seeds of beans and 
white kidney beans were found to contain 20°46 and 19°46 per cent. 
of nitrogenous matter respectively. The amount of amides in the 
seeds of chick-peas is also very remarkable. 

The dry matter of (1) the stems, and (11) the leaves of chick-peas 
has the composition 

Nitrogenous Other Pure 
matter. Fat. Cellulose. carbohydrates. ash. Nitrogen. 
I. 635 183 34°96 49°05 781 12 
II. 1421 411 13°93 58°92 8°83 2°27 

The percentage composition of the ash of (1) the seeds, (2) stems, 
and (3) leaves is given next. 

K,O. Na,O. CaO. MgO. Fe,Os. MnO, P;0,. SOs. SiO, Cl. 

1. 2460 129 445 1998 242 — 39°56 3:38 0°71 2:85 

2. 48°38 045 2355 438 214 003 529 5°79 621 3°78 

3. 2958 086 4063 333 301 — 5°96 443 11°30 1:86 


As in the case of other Leguminose, the percentage of potash in the 
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straw ash is very high; in fact, nearly half the total ash. The 
calcium is chiefly accumulated in the leaves, and the magnesium in the 
seeds. With regard to the more important constituents, a good 
crop of 80 kilos. of seeds and 2000 kilos. of straw per hectare would 
remove: nitrogen, 52°8 kilos.; phosphoric anhydride, 18°] kilos. ; 
potash, 74°6 kilos. ; calcium, 34°3 kilos. ; and magnesium, 11°5 kilos. 
The examination for rare elements was carried out as already in- 
dicated (preceding abstract). The presence of boron was clearly 
shown ; lithium was detected by means of the spectroscope, and copper 
was found in the pure ash of the stems to the extent of 0°082 per cent. 
This result, however, notwithstanding the care taken, is given with 
some reserve, as it seems rather high. N. H. M. 


Composition of Iris germanica. Presence of Boron, Lithium, 
and Copper. By N. Passgrint (Staz. Sper. Agrar., 21, 565—573). 
—The rhizomes, leaves, and flowers of Iris germanica contained in 
their natural state 42°19, 18°15, and 8°51 per cent. respectively of dry 
matter, and 1°34, 2°84, and 0°86 per cent. of crnde ash. The follow- 
ing numbers show the percentage composition (1) of the dried rhiz- 
omes, and (II) of the dried leaves :-— 

Nitrogenous Not Pure 
Nitrogen. matter. Fat. Cellulose. Amides. Glucose. determined. ash. 


I. 139 868 962 466 5704 672 962 564 
So _ 
Il. 0°77 483 224 23:56 59°50 9-87 


The fatty matter when heated at 100° gives off a pungent, irritat- 
ing vapour. The pure ash of (1) the rhizomes and (2) the leaves has 
the following percentage composition :— 


K,0. Na,O. CaO. MgO. Fe,03. Mn,0,. P,O,. SO3. Si03. Cl. 
1. 33:18 1°71 41:06 325 2°71 002 S1l 385 524 1:83 
2. 3718 1:05 42°74 2:92 049 U03 728 340 147 1:93 


Notwithstanding the high percentage of lime found in the ash, the 
plant is known to grow luxurianwly in soil containing only 0°85 per 
cent. of lime. 

Boron and lithinm were found in the ash of the leaves, and 0 022 
per cent. of copper in the pure ash of the rhizomes. N. H. M. 


Analyses of Oranges. By J. M. Picxgut and J. J. Earve ( Haper. 
Stat. Ree., 4, 346—348; from Florida. Stat. Bul., No. 17, 1892).— 
The average percentage composition of a large number of different 
kinds of oranges was found to be as follows :— 


Dry matter. Nitrogen. Organic matter. 
12-29 0-124 11-24 


Si0,. 80,. P,O;. Fe,03. CaO. MgO. K,0. Na,0. Cl. 
VO10 0042 0077 0-006 0207 0045 0479 039 OO11 


Different oranges of the same spccies differ sometimes very con- 
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siderably as regards ash constituents, the difference being due to 
variations in soil and climate. N. H. M. 


Experiments with Wheat on the Substitution of Beryllium 
for Magnesium. By F. Sestini (Staz. Sper. Agrar., 20, 256—258; 
compare ibid., 15, 290—-298).—The experiments now described were 
similar to the earlier ones (loc. cit.), except that a white quartz sand 
was employed which had been previously boiled with hydrochloric 
acid. They were commenced the middle of February; there were 
two pots, each with ten seeds, but only three germinated, and at the 
end of May five more seeds were sown in each pot; four of them 
germinated. The plants were watered alternately with the nutritive 
solution containing beryllium and with distilled water. The growth 
was at first very slight, and the leaves very narrow. By the 15th 
June, four plants were 0°4 metre high, and on the 22nd one plant 
(0°52 metre high) began toform ear. Altogether six plants developed 
ears, one of which contained 8, another 5, and a third 1 grain, the rest 
being empty. The average weight of the grains was 0°026 gram. 

The results of the experiments indicate that, whilst beryllium may 
take the place of magnesium in the growth of wheat, it is not a com- 
plete substitute for magnesium in the production of seed ; under 
these circumstances, seed production becomes difficult, and the seed 
which is formed is little disposed to germinate, N. H. M. 


Loss of Nitrogenin Manures. By A. Munrz and A. C. Grrarp 
(Compt. rend., 116, 108—111).—The authors have shown (this vol., ii, 
181) that very serious loss of nitrogen takes place in the stables, &c., 
before the manure is put into heaps. Direct experiment shows that 
this loss is considerably reduced if an equal weight of peat is sub- 
stituted for the ordinary straw litter. In a stable with 16 horses, the 
loss of nitrogen was 63°6 per cent. of that consumed when a straw 
litter was used, and only 48°3 with a peat litter. The loss is also less 
if dry earth rich in humic substances is used; in a sheepfold with 
25 sheep, the loss was 50°2 per cent. with straw litter, and 25:7 per 
cent. with earth litter. The good effect of the earth depends on the 
quantity of humus that it contains. Direct experiments showed that 
the addition of small quantities of iron sulphate or calcium sulphate 
to the straw litter was practically without effect on the loss of nitrogen. 
A not inconsiderable proportion of the alkaline bases in the manure 
are non-volatile; the weight of sulphuric anhydride (SO,), saturated 
by the non-volatile alkaline bases in 1 kilo. of manure, is as follows :— 
Horses, 1°352 gram ; cows and oxen, 3°646 grams; sheep, 4°290 grams; 
pigs, 2°022 grams. 

Taking into consideration the cost of material and subsequent 
treatment, it would seem that where peat 1s not readily accessible, 
the most useful plan would be to sprinkle earth, as rich in humus as 
possible, over the usual straw litter. C. H. B. 


Effect of Phosphate-manuring on the Amount of Sugar, 
and the Value of Beet-root. By M. Marrcker (Bied. Centr., 21, 
804—8.8; from Der Landwirth, 1892, Nos. 66, 67, and 68).—Experi- 
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ments were made in which beet-root was grown in soil manured with 
36—40 lbs. of phosphoric acid per morgen (63—70 Ibs. per acre), with 
14—18 lbs. per morgen (25—32 lbs. per acre), and without the appli- 
cation of phosphates. The soil was a normal beet-root soil—a mild 
loam generally over marl. The results, as regards sugar, gave prac- 
tically no difference in favour of phosphoric acid. There was also no 
great difference in the yield of roots, although, the year (1891) being 
exceptionally favourable, a correspondingly large amount of phos- 
phates would be required. 

The mechanical properties of soil seem undoubtedly to be improved 
by phosphatic manuring, but this should be effected in a less costly 
manner. The results indicate that the large amounts of phosphoric 
acid sometimes applied (as much as 140 lbs. per acre being sometimes 
given) are excessive. N. H. M. 


Analytical Chemistry. 


New Accessory to Lunge’s Gas-volumeter. By J. A. Mutter 
(Ann. Chim. Phys. [6], 24, 570—574).—When it is required to 
measure the air or nitrogen displaced by a gas or vapour, as in the 
determination of vapour density by V. Meyer’s method, or the volu- 
metric estimation of carbonic anhydride in carbonates by Scheibler’s 
process, and in all cases where the volume of the generating vessel is 
very great as compared with that of the gas to be measured, the dis- 
placed gas cannot be collected over mercury on account of the high 
specific gravity of the latter, but must first be collected over water. 
It is pointed out, however, that the volume of the displaced gas often 
differs, by reason of variations of temperature and pressure during 
the experiment, from that of the vapour or gas generated. For 
example, during the decomposition of a mixture of alkali carbonate 
and hydroxide by hydrochloric acid heat is developed, and it is neces- 
sary to wait about an hour for the reaction flask to attain an equilib- 
rium of temperature. If now the surrounding temperature and 
pressure have varied in an opposite direction, the volume of the 
collected gas may vary from that of the liberated carbonic anhydride, 
To obviate this cause of error, there is placed by the side of the 
generating apparatus a vessel of like capacity full of air; the differ- 
euce between the pressure of this air and that of the atmosphere is 
indicated by a water manometer. The arrangement shown in part 
below permits this difference to be determined, so that the error it 
gives rise to can be eliminated by increasing or diminishing the 
pressure at the end of the experiment. 

A and B are two glass tubes of about 2 cm. diameter and 40 cm, in 
length; they are in communication at the lower ends. The mano- 
meter, attached to T, is half filled with coloured water. A and B are 
filled with water by opening the tap ¢ and the pinchcock p, and com- 
pressing the superincumbent air in F by a caoutchouc bladder; when 
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the generating apparatus and the vessel containing air (mentioned 
above) have attained a constant temperature, they are connected with 
the tubes T and C respectively. The gas to be measured is then 


— 
= 
{ec 

| 


' 
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passed into the tube B, and the water allowed to flow out at the same 
rate by opening p. If the indication of the manometer C is not the 
same at the termination of the experiment as at the commencement, 
the equilibrium is restored by raising or depressing the level of the 
water in A. After this, the tap r is closed, the generating apparatus 
and the other vessel disconnected from T and C, and the gas passed 
into a Lunge’s gas-volumeter at a constant temperature to be 
measured. A. R. L. 


New Gas-volumeter. By J. A. Mutter (Bull. Soe Chim. [3], 7, 
4507—511).—The apparatus figured below serves for the measurement 
of gases evolved by reactions which take place at the ordinary tempera- 
ture.  1t is composed of two vessels, F and F’, having each a capacity 
of 500 c.c.; they are fitted with singly bored india-rubber stoppers 
through which pass tubes fitted with taps r andr’. F communicates 
with the burette by the tube ¢. The upper portion of ¢ is attached to 
one of the branches of the water manometer m, the other branch m’ 
communicating with F’. The burette B has a capacity of 500 c.c., 
and is divided into tenths from the upper portion downwards. The 
lower portion of the burette is attached by a stout caoutchouc tube e 
to a reservoir R, holding 60—70 grams of mercury. The small tube 
b is furnished with a piece of caoutchouc tubing and a screw clamp. 
The whole apparatus is fixed in a small cupboard which is only 
opened to perform the necessary manipulations or readings. More- 
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over, in order to ensure that the two vessels F and F’ are as near as 
ible of the same temperature, they are covered with a thick metal 
box which is readily taken to pieces. 


>| 


The apparatus may have been thus left. over night in a room in 
which the temperature has varied slightly, care having been taken to 
previously withdraw the plugs of the taps r and 7’, and to raise the 
mercury to the zero point of the burette. On the day following, the 
plugs of the taps are replaced, and the air shut up in the apparatus 
at a known temperature and pressure. The volume of the latter at 

° . — P 

0° and 760 mm. will, when it is dry, be V = 760 x (1 + af), or, 
 * : P— : , 

when it is moist, V = 60 x ae at)’ f being the tension of 


agueous vapour at ¢°, and a the coefficient of expansion of the gas. 

F is now charged with the necessary reagents, the taps closed, and 
the reaction started by inclining F. hen the reaction is complete, 
the mercury reservoir is lowered and suspended in the lower holder c’. 
The tap r is now slightly opened, the clamp v loosened, the operator 
being guided in this portion of the operation by the levels of the 
water in the manometer. When these levels are again at the same 
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height, the clamp v is tightened. The reaction flask is agitated, 
and the apparatus allowed to remain for several honrs. The tap r’ is 
then opened, and the mercury in the burette is caused to ascend 
or descend, so as to readjust the level of the water in the mano- 
meter. The volume of the gas is then read off. This value 
multiplied by V or V’, according to whether the gus is dry or moist, 
gives the volume of the gas under normal conditions; the weight of 
the gas is obtained by multiplying this volume by the weighi of 1 c.c. 
of the dry gas. 

In making a fresh experiment, if the surrounding temperature and 
pressure are not the same as in the determination of the constants V 
and V', it will be necessary before starting the reaction to aspirate 
out or force in a small quantity of air to readjust the level of the 
water in the two branches of the manometer. A. R. L. 


Comparison of Methods for the Standardisation of Acid 
and Alkaline Solutions. By C. L. Parsons (J. Anal. Chem., 6, 
372—375).—The experiments were made with an approximately N/5 
hydrochloric acid and approximately decinormal ammonia and barium 
hydroxide solutions, the two last being so made that 2 c.c. of either 
should exactly equal 1 c.c. of the hydrochloric acid. The following 
table is a summary of the results :— 


Indicator. 


Grams 
NH; in 
1 ee, 
solution. 


Grams 
HCl in 
1 ec. 
solution. 


Grams 
Ba (OH), 
in 1 ee. 
solution. 


By precipitation as (NH,),PtCl, .. 
By neutralisation with potassium 
totrozalate...ccccecccccescccee 
By neutralisation with potassium 
hydrogen tartrate .........+.. 
By precipitation as AgCl ......... 
By pure pulverised Iceland spar. . 
By distillation of NH; from NH,Cl 
By precipitation as BaSO,........ 


litmus 


litmus 


cochineal 
cochineal 


phenol- 


0°001545 
0 ‘001560 


0 -001564 
0°001558 
0 °00!567 
0 -001563 


0 006634 
0°006698 


0° 006716 
0 006679 
0 ‘006728 
0 006717 
0 ‘006676 


622 
880 
0 007866 
0 -007820 


By neutralisation with potassium 


tetroxalate ............ phthalein _ 0 006722 | 0 °007875 


lt will be seen that in every case the figures obtained by gravi- 
metric methods are lower than those obtained by volumetric methods. 
The estimations obtained by silver chloride and barium sulphate 
agree closely. Those by ammonium platinochloride are lower, as 
would be expected from the comparatively greater solubility of the 
salt. Taking convenience also into account, the silver chloride is 
undoubtedly the best of the gravimetric methods of standardisation. 
The author then discusses the volumetric methods, and concludes by 
saying: “The determinations made by the aid of potassium tetrox- 
alute are almost exactly the average of all the results, both gravimetric 
and volumetric, and are, in my vpinion, the most accurate.” 


A. J. G. 
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Potassium Tetroxalate for Akalimetry. By C. L. Parsons 
(J. Anal. Chem., 6, 375—380).—Many samples of commercial potas- 
sium tetroxalate prove, on examination, to be mixtures of the tetroxal- 
ate with varying quantities of potassium hydrogen oxalate; this fact 
probably explains why such varying opinions have been expressed as to 
the suitability of potassium tetroxalate as a standard for alkalimetric 
work. Pure potassium tetroxalate, KHC,0,,H,C,0, + 2H,0, is pre- 
pared either from potassium carbonate and oxalic acid or from the 
commercial salt. Oxalic acid is added to a boiling solution of the salt, 
the heating continued for an hour, and the liquid allowed to cool, when 
the salt separates in well formed crystals, which are washed once by 
decantation with water, and recrystallised several times from pure 
distilled water. The crystals are then pressed between filter paper 
and dried for 12 hoars over sulphuric acid. The salt thus obtained, 
although containing water of crystallisation, is perfectly stable in 
air. 

For titration against solutions of the fixed alkalis, phenolphthalein 
is the best indicator ; for ammonia solutions, litmus raust be employed, 
the point taken being the distinct appearance of the blue colour, 
which is sharp and unmistakable. A. J. G. 


Employment of Borax for standardising Acids. By E. Rim- 
pach (Ber., 26, 171).—The author recommends the employment of 
borax in place of sodium carbonate for standardising normal acids, 
methyl-orange being used as indicator, which, from the observations 
of Joly (Abstr., 1885, 440) and the author, is shown to be unaffected 
by boric acid. The author’s investigation of the atomic weight of 
boron (this vol., ii, 207) shows that the method gives accurate results, 
and the salt has the advantage over sodium carbonate that it is more 
readily obtained pure, and that, owing to its high molecular weight, 
errors in weighing only affect the results to one-fourth the extent 
they would with sodium carbonate. For ordinary purposes, it is 
sufficient to recrystallise commercial borax two or three times, and 
allow it to remain in the air for two or three days with frequent 
turning over. 1 gram of crystallised borax, weighed in the air with 
brass weights, is equivalent to 52391 c.c. of normal acid, or 1 litre of 
normal acid corresponds with 190°872 grams of crystallised borax 
weighed under similar conditions. H. G. C. 


Detection of Hydrogen Peroxide. By G. Gricat (L’Orosi, 1892, 
295—296).—The rapid disappearance of the blue colour of the 
ethereal extract of an aqueous solution of chromic anhydride and 
hydrogen peroxide may be avoided by substituting amyl alcohol for 
the ether. On shaking the solution of chromic anhydride and hydro- 
gen peroxide with an equal volume of amyl alcohol, the latter 
acquires a magnificent indigo colour, which retains its original in- 
tensity for six hours at 24°, W. J. P. 


Estimation of Chlorine in Wine. By A. Sotaro (Staz. Sper. 
Agrar., 21, 154—162).—Comparative experiments on the estimation 
of chlorine in wine were made, using the methods of Tony-Garcin as 
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modified by Dujardin, Roos (Staz. Sper. Agrar., 18, 758), and of 
Sinibaldi and Combe (ibid., 20, 635). For the experiments, two 
samples of wine were employed : to one, 0°2 per cent. of pure sodium 
chloride was added ; to the other, 0'l per cent. Determinations of 
chlorine in the ash from 100 c.c. of wine gave the percentage results 
0°2078 and 0°1064 respectively. Dujardin’s method gave very high 
results. Roos’ method gave much better results, but generally rather 
low. Sinibaldi and Combe’s method gave results almost identical 
with those obtained by Roos’ method. Very good results are obtained 
as follows :—The wine is decolorised with animal charcoal, and 20 c.c. 
of the filtered liquid poured into a 50 c.c. flask, treated with a few 
drops of nitric acid, and an excess of N/20 silver solution; the 
volume is then made up to 50c.c., and the whole shaken and filtered; 
to 25 c.c. of the solution, corresponding with 10 c.c. of wine, some 
more nitric acid and ammonium iron alum (0°5 c.c.) free from chlor. 
ides, are added ; the excess of silver is then determined with N/20 
ammonium thiocyanate; with wine No. 1, the highest and lowest 
results were respectively 0°2106 and 0°2061 per cent.; with No. 2, 
the results were 0°1199 and 0'1170 per cent. N. H. M. 


Preparation of Standard Iodine Solution. By H. L. Payne 
(Chem. News, 66, 286).—As a standard iodine solution alters on 
keeping for a long time, the author proposes a method whereby a 
litre of such a solation can be prepared in two minutes in any labors 
tory where a standard permanganate solution is constantly at hand. 
For this purpose, about 10 grams of potassium iodide is dissolved ins 
litre flask, and acidified with sulphuric acid ; the calculated quantity of 
standard potassium permanganate is run in, and, after a few minutes, 
when the reaction is complete, the whole is diluted to the mark; 
a clear solution of known content of iodine is thus obtained, 5 atoms 
of iodine being liberated for each molecule of permanganate (KMn0,). 

D. A. L. 


Estimation of Fluorine in the Ashes of Plants. By H. Ost 
(Ber., 26, 151—154).—For the estimation of fluorine in vegetable 
ash, precipitation as calcium fluoride is out of the question, as it 
would be practically impossible to separate traces of calcium fluoride 
from such a complex mixture; under these circumstances the author 
employs the following method :—The ash from 15—20 grams of the 
air-dried substance is gently fused with silica (14 parts) and fusion 
mixture (5 parts), the melt extracted with hot water, the filtered 
solution warmed with ammonium carbonate, kept for 12 hours, and 
again filtered to separate the silica, alumina, &., the residue being 
washed with dilute ammonium carbonate. The solution is then eva- 
porated until free from ammonia, almost neutralised with nitric acid, 
evaporated to dryness with a small quantity of a pure ammoniacal 
solution of zinc hydroxide, and the residue taken up with water; 
after filtering, the solntion is again evaporated, the residue treated 
with water, the feebly alkaline filtrate, which is now free from am- 
monia and silica, heated to boiling, almost neutralised with nitric 
acid, and treated with calcium chloride. The precipitate is separated 
by filtration, evaporated with acetic acid in a platinum dish, and, 
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after completely expelling the acid, treated with water; the residue, 
which consists of calcium fluoride, calcium phosphate, and other sub- 
stances, is placed in a platinum crucible, together with a few drops 
of sulphuric acid, the crucible covered with a weighed glass plate, 
and heated on a sand-bath, first at 100—150° for eight hours, and 
then more strongly, until sulphuric acid vapours begin to be evolved. 
The loss in weight of the glass cover is approximately proportional 
to the quantity of fluorine present, quantitative experiments with 
pure calcium fluoride having shown that 1 milligram of fluorine usually 
causes @ loss in weight of 0°8 to 0°9 milligram. } 
Analyses of the ashes of the leaves of various plants, growing 
under healthy conditions, were made in this way, and in all cases a 
small quantity of fluorine (about 0°l per cent.) was found; the 
results of quantitative experiments, in which a known weight of 
calcium fluoride was added to the plant ash before fusion, showed 
that 1 milligram of fluorine in the ash corresponds with a loss of about 
05 to 0°6 milligram on etching. F. 8. K. 


The Gunning-Kjeldahl Method, and a Modification applic- 
able in the presence of Nitrites. By A. L. Winton (Ezper, Stat. 
Record, 4, 336; from Conn. Stat. Bul., June, 1892).—The substance 
(05—1 gram) is digested for two hours with 30 c.c. of Sconell’s . 
salicylic acid mixture (sulphuric acid 30 ¢.c., salicylic acid 2 grams) 
in a 600 c.c. flask, being frequently shaken. Zinc-dust (2 grams) is 
gradually added, and the flask gradually heated to boiling, Potassium 


sulphate (12 grams) is now added, the boiling continued for a little 
while after the solution has become colourless (or is straw-coloured, 
as when iron is present). On cooling, as the whole begins to solidify, 
water is added, and the distillation with soda carried out in the usual 
manner, A table of results, obtained by the original method and by 
this modification, is given in the original paper, The greatest dis- 


crepancy is 0°1 per cent., and the average 0°05 per cent. 
N. H. M. 

Estimation of Phosphorus in Iron and Steel. By A. Carnor 
(Compt. rend., 116, 106—108).—About 5 grams of good iron or steel 
(or 0'5 to 1-0 gram if impure) is dissolved in 40 c.c. of pure nitric 
acid, and, when effervescence has ceased, the solution is gently heated, 
mixed gradually with 2c.c. of concentrated sulphuric acid for each 
gram of metal, and evaporated gradually to dryness, with repeated 
stirring. The residue is heated at 120—125° for two hours in order 
to make the silica insoluble, dissolved in about 50 c.c. of boiling water, 
and the solution filtered. The residue, after treatment with hydro- 
chloric acid to remove any manganese oxide, will give an accarate 
estimation of silivon, as in Drown and Shimer’s method. 

The filtered solution is heated to boiling for about half an hour 
with 1 gram of chromic acid, in order to oxidise the organic matter, 
and at the same time convert any pyrophosphoric acid into ortho- 
phosphoric acid; 60—80 c.c. of a 5 per cent. molybdic solution, 
prepared in the usual way, is then added, and the liquid is heated 
at 100° for two or three hours. After cooling, the clear liquid is 
decanted off, and the precipitate washed with tepid water containing 
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5 per cent. of the molybdic solution. The precipitate is then dis. 
solved in 30 c.c. of ammonia solution, diluted with an equal volume 
of water, and poured through the filter on to which the washings hail 
been decanted. If any insuluble matter remains on the filter, it is 
dissolved in warm, dilute nitric acid, and added to the acid solution 
which will presently be mentioned. The ammoniacal solution of the 
precipitate is cooled and gradually neutralised with nitric acid, care 
being taken that the temperature does not rise above 40°. As soon as 
a permanent precipitate separates, 3 c.c. more nitric acid is added, and 
the liquid is heated at about 40° for two hours. The precipitate is 
first washed with dilute nitric acid (1: 100). and afterwards with 
water, and is dried at 100° and weighed. The weight of phosphorus 
contained in it is found by multiplying by 0:01628. 

Analysis shows that the ammonium phosphomolybdate formed 
under these conditions has the composition MoO,;, 90°720; P,0,, 
3°688 : (NH,).0, 4160; H,O, 1°482 = 100-000, which agrees almost 
exactly with the formula P,0,,24Mo00;,3(N H,), 0+ 3H,0. 

C. H. B. 


Estimation of Phosphoric acid as Magnesium Pyrophos. 
phate. By H. Nevsaver (Zeit. anorg. Chem., 2, 45—50) —This method 
is not so trustworthy as is generally supposed. If the magnesium 
ammonium phosphate is precipitated in a solution containing free 
ammonia, together with more than a certain quantity of ammonium 
salts (as is the case when the phosphoric acid has been first pre- 
cipitated as phosphomolybdate, then dissolved in ammonia, and re- 
precipitated with magnesia mixture) then the precipitate, when 
ignited, loses a small quantity of phosphoric acid. Probably some 
Mg(NH,),(PO,)2 is precipitated along with the MgNH,PO,, and 
when ignited loses, amongst other things, P,O;, leaving Mg,P,0,. 
That phosphoric acid is actually lost, was proved by covering the 
crucible with a lid coated with a thin layer of magnesium oxide; 
the lid increased in weight, and the coating could be shown to con- 
tain phosphoric acid at the end of the experiment. 

Reasons are given for believing that a solution containing a 
known amount of phosphoric acid cannot accurately be made from 
either sodium phosphate or magnesium ammonium phosphate. The 
use of silver phosphate for this purpose is recommended. It is pre- 
pared by precipitation, purified by dissolving it in dilute nitric acid 
and reprecipitating with ammonia, gently ignited, and weighed. It 
is now dissolved in dilute nitric acid (any residue being collected, 
weighed, and its weight deducted from that of the silver phosphate), 
the silver is precipitated with hydrochloric acid, the filtered solu- 
tion concentrated to drive off nitric and hydrochloric acids, and the 
residue diluted with water, filtered, and made up to a known volume. 
The weight of phosphoric acid in this volume = weight of silver 
phosphate taken x 0°1695. C. F. B. 


Precipitation of Phosphorus as Ammonium Phosphomolybd- 
ate in the presence of Arsenic. By H.C. Bassitr (J. Anal. Chem., 
6, 381).—The author has made experiments on the estimation of phos- 
phorus in steel by precipitation as ammonium phosphomolybdate, and 
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fnds that if the temperature of precipitation is kept at or below 25° 

the presence of arsenic has no influence on the accuracy of the phos- 
horus determinations, but at temperatures above 25° arsenic is pre- 
cipitated in amounts that increase rapidly with the temperature. 


A. J. G, 


Citrate and Molybdate Methods for the Estimation of 
Soluble Phosphoric acid. By M. Magrrcxer (Landw. Versuchs- 
Stat., 41, 329—373).—The paper is a report on comparative experi- 
ments made by the two methods at various German experimental 
stations and by representatives of manure manufacturers. <A solution 
containing a known amount of phosphates was made, and samples 
distributed for analysis. With a view to avoid errors, the amounts 
actually analysed were in each case weighed instead of measured. 
Tables of the results obtained at the various stations are given. The 
greatest deviation from the average (0°1639 gram, using 50 grams of 
solution) was 1°6 milligrams by the molybdate, and 1°7 milligrams by 
the citrate method ; or, as 1 milligram corresponds with 0:1 per cent. 
of the superphosphate employed, the greatest deviation would be 
+016 and +017 per cent. respectively. The results obtained by 
the various analysts generally agreed very well, but, taking all to- 
gether, the results are not considered quite satisfactory, and it was 
decided to repeat the experiment. 

In one case, a difference was noticed in molybdate precipitates 
which had been left 12 and 24 hours respectively after the mixture of 
superphosphate and molybdate had been kept for nearly half an hour. 
In the first case (which gave an average result of 01266 gram 
Mg,P,0;), the precipitate was pure white ; in the second case (average 
result 0°1286 gram), the precipitate was grey-white or grey-blue. 
The lower results with the white precipitate were probably the best. 

A solution of pure sodium phosphate was next made, and, after its 
strength had been determined by evaporating to dryness and also by 
precipitation with magnesia mixture (by both methods, 50 grams was 
found to contain 0°1676 gram of P,O;), 50 grams of a solution containing 
pure iron (2°94 grams), pure alumina (2°24 grams), and pure calciam 
carbonate (43°90 grams per litre, dissolved in nitric acid) was added 
to every litre of the phosphate solution. On analysis, an absolutely 
correct average result was obtained. The citrate method gave on the 
average 0°0007 gram too much, and the greatest difference between 
the two methods was 1-4 milligrams of phosphoric acid. The citrate 
method was, therefore, unhesitatingly declared to be trustworthy. 

Direct Estimation of Nitrogen in Chili Saltpetre—Comparative ex- 
periments were made with the Jodlbauer, aluminium, and zinc-iron 
(Kiihn) methods. It was decided that all three methods (the 
aluminium method being modified) are good, but Kiihn’s method 
was recommended on account of the ease and quickness with which 
it is worked. The method is as follows :—The nitrate (10 grams) is 
dissolved in water (1 litre), and 50 c.c. of the filtered solution put 
with water (120 c.c.) and aqueous soda (1°3 sp. gr., 80¢.c.) in an 
Erlenmeyer flask of 750 c.c. capacity. Zinc-dust (5 grams) and 
powdered iron (ferrum limatum pulv., 5 grams) are then added, the 
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flask connected with a condenser, and the whole left for one hour. 
Abont 100 c.c. is then quickly distilled off into acid. A sketch of the 
apparatus is given, by means of which six distillations can go on at 
once. The flasks are provided with suitable bulbs to prevent the 
splashing over of any soda. The condensing tubes are of tin. The 
ends of the condenser do not dip into the acid, but the receivers are 
provided with safety tubes containing acid (the same as that in the 
receivers), which is eventually washed back into the flasks. 
Decomposition of Basic Slag by means of Hydrochloric acid and of 
Sulphuric acid.—The results of several experiments in which hydro- 
chloric acid and sulphuric acid respectively were used were decidedly 
against the use of the former acid, which, under some conditions, 
gives too high results. It was therefore decided to use sulphuric 
acid. The formation of crusts is avoided by adding a little sand to 


the acid ; this canses the acid liquid to boil with more motion. 
N. H. M, 


Estimation of Phosphoric Anhydride in Basic Slag. By 
G. Mancuso-Lima (Staz. Sper. Agrar., 21, 225—228).—The finely 
powdered slag (2 grams) is put into a flat dish and treated with 
sulphuric acid (25 c.c.) diluted with half its volume of water, 
stirring quickly with a glass rod; the pasty mass thus formed is left 
for about two hours, treated with warm water, filtered, and washed. 
Milk of lime free from phosphates is then added, the whole shaken, 
and, when alkaline, it is heated for about half an hour on a water 
bath, treated with nitric acid until the lime precipitate is redissolved, 
allowed to cool, and filtered. The solation is precipitated with 
ammonium molybdate, and the analysis continued in the usual 
manner. The method was compared with Olivieri’s method, with that 
proposed by Martinotti, and with the Italian official method, a mixture 
of known composition, containing sodium phosphate (5 grams), iron 
(2 grams), manganese (2 grams), and potassium silicate (1 gram) 
being employed. With the exception of the official method, which 
gave results nearly 50 per cent. too low (owing to the formation of 
basic iron phosphate), the different methods gave fairly concordant 
results: Olivieri, 0°8605; Martinotti, 0°8948; and Mancuso, 0°830 
gram. The actual amount was 0°835 gram. The three methods were 
then tried with the same slag, Martinotti’s method being slightly 
modified in order to save time. Two grams of the slag was treated 
with 20 c.c. of strong hydrochloric acid and evaporated to dryness on 
a water bath; this operation was repeated, after which the residue 
was treated with fuming hydrochloric acid, dissolved in water, and 
made up to 100 c.c.; 50 ¢.c. of this was treated with ammonium 
citrate (120 ¢.c.) and ammonia (30 c.c.); 100 c.c. was then precipitated 
with magnesia mixture. The results were all very similar. The 
author prefers his method as being quicker. N. H. M. 


Estimation of Phosphoric Anhydride in Basic Slag. By 
D. Marretit (Staz. Sper. Agrar., 21, 453—455).—The author has 
compared the methods of Martinotti (Staz. Sper. Agrar., 19, 614), 
Olivieri (ibid., 20, 159), and Mancuso-Lima (preceding abstract) 
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with that given by Kinig in his Untersuchung landw. und gewerbe- 
wichtiger Stoffe (Berlin, 1891, pp. 178—179, and 163). He considers 
the methods described by Kénig to be the best, as effecting a savin 
both of time and reagents. N. H. M. 


Eschka’s Process for the Estimation of Sulphur. By F. 
HunpesHaGen (Chem. Zeit., 16, 1070—1071).—Eschka has recom- 
mended igniting coal with a mixture of sodium carbonate and mag- 
nesium oxide, whereby the sulphur is converted into sodium sulphate. 
The author, however, has noticed that, even with the greatest care, 
there is an appreciable loss of sulphur, sometimes as much as 6 per 
cent. of the total amount. In fact, when analysing samples of coal 
rich in sulphur, part of this escapes as hydrogen or ammonium 
sulphide, easily detectible by lead paper. 

If, however, potassium carbonate is used instead of the sodium 
compound, no loss of sulphur need be feared. The author now pro- 
poses the following plan:—A mixture is prepared, consisting of 
2 parts of magnesium oxide and 1 part of calcined potassium 
carbonate. For 1 part of coal, 2 parts of this mixture are used, 
three-fourths of which is intimately mixed with the coal, whilst the 
remainder is sprinkled on the top. The operation seldom takes 


more than half an hour. The test analyses are satisfactory. 
L. ve K. 


Influence of the Sulphur contained in Coal Gas on the 
Estimation of Sulphur by Fusion. By J.D. Van Leeuwen (Rec. 
Trav. Chim., 11, 103—105).—The best fusing mixture is stated to be 
that recommended by Béckmann, namely, potassium chlorate (1 part) 
and sodium carbonate (6 parts). The author’s results confirm those 
obtained by others, that, by employing a coal-gas flame for the 
fusion, the percentages of sulphur found are too high. A. R. L. 


Gravimetric Estimation of Sulphuric acid. By M. Ripper 
(Zeit. anorg. Chem., 2, 36—44).—The usual method is vitiated by the 
fact that the precipitated barium sulphate carries down other matters, 
notably potassium salts, with it, and these are not readily removed by 
washing; and also by the fact that, when ignited with the filter paper, 
some of the sulphate is reduced to sulphide. When the total amount 
of sulphate is small, the consequent error may even reach 20 per cent. 
of the whole; if the modifications described below be adopted, it does 
not exceed 0°3 per cent. The washed precipitate is brought, whilst 
still moist on the filter, into a platinum crucible, and there burned. 
The ash is then treated with bromine water drop by drop, till the red 
colour of the bromine is permanent; by this means any sulphide that 
may have been formed is reconverted into sulphate. Another drop 
or two of bromine water and 10—15 c.c. water are now added, the 
whole is heated on the water-bath until the bromine has been driven 
off, 2—3 drops of hydrochloric acid are added, and the warming con- 
tinued for 10 minutes. The precipitate in the crucible is now washed 
several times by decantation, the wash-water being poured off throogh 
@ small filter; other substances carried down with the barium sulphate 
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are thus removed. The filter is placed in the crucible, the whole 
ignited, and the residue treated with a drop of bromine water, or of 
dilute sulphuric acid, again ignited, and weighed. C. F. B. 


Volumetric Estimation of Sulphuric acid in Sulphates. By 
A. v. Aspéru (Chem. Zeit., 16, 922).—The author has tried the process 
recommended by Stolle (compare this vol., ii, 188), but has found 
that a solution of barium chromate in dilute hydrochloric acid does 
not keep, but rapidly decomposes, and will then, after addition of 
ammonia, contain barium chloride. Experimenting on pure potassium 
sulphate, using a bariam chromate solution 24 hours old, the author 
only found 87 per cent. of K,SO,; and when using a five days old 
solution, the percentage fell to 55°1 per cent. With a freshly-prepared 
solution, good results may probably be obtained. L. pe K. 


Estimation of Carbonic Anhydride in the Air of Buildings, 
By A. H. Gitt (Analyst, 17, 184—186)—The air to be tested is drawn 
into a bottle by means of bellows. The bottle, which should be per- 
fectly clean and dry, should hold 4 or 8 litres, and be fitted with a 
rabber stopper carrying a glass tube closed by a small, unperforated 
rubber nipple. 50 c.c. of standard barium hydroxide is run in 
rapidly from a burette, the tip passing entirely through the tube in 
the stopper; the nipple is replaced and the solution spread completely 
vver the sides of the bottle, while waiting three minates for the 
draining of the burette before reading. The bottle is now placed 
upon its side, and shaken at intervals for 40—60 minutes. At the 
time when the baryta is added, the temperature and pressure should 
be noted. At the end of the above period, the bottle is well shaken, 
the cap is removed from the tube, and the bottle is quickly inverted 
over a 50 c.c. glass stoppered bottle, so that the solution shall come 
in contact with the air as little as possible. Without waiting for the 
bottle to drain, 15 or 25 c.c. of the baryta water is withdrawn with a 
pipette, and at once titrated with sulphuric (not oxalic) acid, using 
rosolic acid as indicator. The acid is made of such a strength that 1 c.c. 
equals 1 milligram of carbonic anhydride; therefore the difference in 
the number of c.c. of acid required to neutralise 50 c.c. of baryta water 
before and after absorption gives the number of milligrams of carb- 
onic anhydride in the bottle. 

In very correct analyses, notice should be taken of the amount of 
moisture present in the air. L, pe K. 


Estimation of Rubidium by the Spectroscope. By F. A. 
Goocu and J. I. Puinney (Amer. J. Sci., 263, 392—400).—Gooch 
and Hart (Abstr., 1892, 913) have successfully estimated small 
quantities of potassium by means of the spectroscope. The authors 
have endeavoured to apply the idea to the estimation of rubidium. 
Sodium was, curiously enough, found to increase the brightness of 
the potassium line, and now it seems that it also remarkably increases 
the brightness of the rubidium line. Potassium has an effect similar 
to that of sodium. Too large proportions of either sodium or potass- 
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ium chloride are however injurious, but may be got rid of by 
recipitation with alcohol. 

Whilst the estimation of potassium gave very satisfactory results, 
the errors introduced when estimating rubidium are manifestly large ; 
but if the question is the estimation of only a few milligrams of the 
metal, the authors think that for want of a better process, the 
spectroscopic test may prove of some value. L. DE K. 


Estimation of Calcium in Basic Slag. By A. F. HoLteman 
(Chem. Zeit., 16, 1471—1472).—The author has found that when 
estimating lime in a ferruginous substance, like basic slag, a com- 
bination of Classen’s and Jones’ methods should be employed. 50c.c. 
of the solution, containing 1 gram of sample, is concentrated to a 
small bulk, and then mixed with 20 c.c. of a solution of potassium 
oxalate (1—3). After digesting on the water-bath for about 10 
minutes, the calcium oxalate is collected, and washed with hot 
water until the washings are free from oxalate. The precipitate is 
now washed off the filter, and then dissolved in 15 c.c. of hydrochloric 
acid. To avoid loss, the filter must also be rinsed with a little weak 
acid. After evaporating down to 25 c.c., 10 c.c. of dilute sulphuric 
acid (1—5) is added, and then 150 c.c. of alcohol. After a few hours 
the calcium sulphate is collected on a filter and washed with alcohol 
until the washings give no colour with methyl-orange. The sulphate 
is then heated, with the usual precautions, to constant weight. ‘The 


test analyses prove the remarkable accuracy of the process. 
L. pe K. 


Quantitative Separation of Strontium and Calcium Nitrates 
by means of Amyl Alcohol. By P. E. Brownine (Amer, J. Sci., 
266, 462—463).—The author (compare Abstr., 1892, 916) recom- 
mended boiling about 0°5 gram of the mixed nitrates with two 
successive portions of 30 c.c. of amyl alcohol. He now states that 
lV c.c. each time is quite sufficient, which lessens the allowance for 
the solubility of strontium nitrate. L. pe K. 


Quantitative Separation of Earium and Strontium by the 
action of Amyl Alcohol on their Bromides. by P. E. Brownine 
(Amer. J. Sci., 264, 459—462).—The author has found that 10 c.c. 
of amyl alcohol dissolves only an amount of barium bromide equiva- 
lent to 00013 gram of barium oxide; whilst, in the case of calcium, 
as much as 02 gram is dissolved. The author has founded on this 
fact an excellent method for separating the two metals, the modus 
operandi being very similar to the one previously described (compare 
Abstr., 1892, 915). After the bromides have been separated by the 
amy! alcohol, they cannot be conveniently weighed as such, but must be 
converted into sulphates. ‘The amylic solution of the strontium may 
be precipitated at once with sulphuric acid, after adding sufficient 
alcohol to get a convenient mixture. As the barium bromide is not 
quite insoluble, the weight of the barium sulphate will be a trifle too 
low, whilst that of the strontium will be a little too high; the neces- 
Sary correction, therefore, has to be made. LL. pe K, 
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Detection and Estimation of Minute Quantities of Lead in 
the presence of Copper and Iron. By F. L. Teep (Analyst, 17, 
142—143).—The most delicate reaction for both lead and copper is, 
no doubt, ammonium sulphide, and the amount present can, of 
cvurse, be estimated colorimetrically by comparison with known 
quantities. The objection to the use of ammonium sulphide is, 
however, that it does not distinguish between the two metals. To 
effect this distinction, the author makes use of the well-known fact 
that copper is not affected by ammonium sulphide in presence of 
potassium cyanide. To test for lead in lemonade, for instance, a 
measured quantity of the liquid is placed in a cylinder or white basin, 
and after adding a few c.c. of ammonia, mixed with a few drops of 
solution of potassium cyanide. If now a drop of ammonium sulphide 
is added the lead is precipitated, but not the copper or iron. 

Lead may also be detected, but not estimated, in tartaric acid by 
burning this substance and digesting the ash with strong sulphuric 
acid, which will, of course, convert any lead into sulphate and dissolve 
it; the author discovered, some years ago, a most delicate test for 
lead in sulphuric acid, consisting in adding a drop of hydrochloric 
acid, or a crystal of common salt. Any lead is precipitated as chloride, 
giving a peculiar pearly opalescence. L. pe K. 


Volumetric Estimations and Separations by means of 
Potassium Ferrocyanide and Ferricyanide. By C. Lucxow 
~ (Chem. Zeit., 16, 1428—1429; 1449—1450).—The author (compare 
Abstr., 1892, 1129, 1527) gives numerous instances where his process 
is useful for the quantitative estimation of a mixtare of metals. As 
an example may be quoted the estimation of the constituents of an 
alloy of copper (5 per cent.), antimony (10 per cent.), and tin (85 
per cent.). 12 grams of the alloy was dissolved in 12 c.c. of a 
mixture of 3 vols. of hydrochloric acid (sp. gr. 1°12) and 1 vol. of 
nitric acid (sp. gr. 12), with the aid of a gentle heat. Potassium 
chlorate was now added until the liquid had, even after 10 minutes, a 
decided odour of chlorine, showing that all the antimony had passed 
into the highest state of oxidation. After cooling and adding a little 
solution of tartaric acid, the mixture was put into a 100 c.c. flask, the 
beaker rinsed with some more tartaric acid, and the whole made up 
to the mark. 25 c.c. of this solution (= 0°3 gram alloy) was mixed 
with 10 e.c. of dilute sulphuric acid (1—10), and the copper was 
roughly titrated with a solution of potassium ferricyanide, 1 c.c. 
of which represented 0°00474 gram of Cu. The experiment was 
now, of course, repeated, and it was found that, after making an 
allowance of 0°4 c.c., 3°3 c.c. of ferricyanide was required, which 
gave 52 per cent. of copper instead’ of 5 per cent. 10 c.c. of 
the solution (= 0°12 gram alloy) was mixed with 10 c.c of dilute 
sulphuric acid, and then with 8 c¢.c. of a solution of potassium 
ferrocyanide, 1 c.c. of which represented 0°0118 gram of Sn. After 
slightly warming for three minutes, the liquid had completely gel- 
tinised. On adding 0°2 c.c. more ferrocyanide at the time, it was 
found that the iron test made its appearance when 9 c.c. had been used. 
The experiment was now most carefully repeated, 8'5 c.c. ferro- 
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eynnide being straightway added, and then further additions of 
('2 cc. were made. It was found that the reaction was complete 
when 88 c.c. was used, and after allowing 0°1 c.c. this made 8°7 c.c., 
which calculated to metal gave 85°5 instead 85 per cent. of tin. If 
the antimony was simply taken from the difference, the analysis only 
took an hour, but a direct estimation was also performed as follows :— 
50 c.c. of the solution was mixed with a decided excess of potassium 
ferrocyanide. After filtering and washing the precipitate with weak 
brine, the antimony was precipitated with hydrogen sulphide, the 
precipitate dissulved in sodium sulphide and then electrolysed. 9°4 
per cent. of antimony was obtained. 

With a little ingenuity, the process described by the author may be 
so altered as to suit the assay of almost any kind of alloy. For the 
benefit of those who might like to try the method, the author has con- 
structed a very useful table, showing the properties of the various 
metallic ferrocyanides and ferricyanides. L. ve K. 


Detection of Mercury in the Organism. By E. Lupwic (Chem. 
Centr., 1892, ii, 941; from Pharm. Post, 25, 1099—1101).—The 
organs are finely divided, weighed, and boiled for some hours with 
an equal weight of 20 per cent. hydrochloric acid, then cooled to 60°, 
and potassium chlorate added in portions of half a gram, whereby the 
dark liquid becomes clear; it is then cooled, thrown on a filter, the 
residue washed with water, and 5 grams of zinc dust added to the 
filtrate, which is then vigorously stirred for five minutes. It is kept for 
some hours with repeated agitation and a second portion of ziuc dust 
is then added with vigorous stirring. The zinc is allowed to settle, 
the clear liquid poured off, the residue washed, first with water, then 
with the addition of a few drops of aqueous soda, and finally again 
with water. The residue is collected on a glass wool filter, treated 
with alcoho] to remove water, and dried by suction in a stream of air. 
The mercury is then separated from the zinc dust by distillation and 
recognised as usual. - A. J. G. 


Estimation of Aluminium in Steel, Bronze, and Ferro- 
aluminium. By P. Rozyckt (Chem. Cenir., 1892, ii, 1047; from Mon. 
Sci., 6, ii, 815).—0°2 to 2 grams of the finely divided alloy is placed in a 
platinum boat in a porcelain tube, and slowly heated to redness in a 
current of oxygen. When the oxidation is completed, the mass is 
ignited in a current of hydrogen chloride, when only the alumina, mixed 
with silica, remains. The silica can be removed by treatment with 
hydrofluoric acid and subsequent ignition. 


Behaviour of Ferric Oxide in Soiland Rocks. By R. Sacusss 
and A. Becker (Landw. Versuchs-Stat., 41, 453—466).—Ferric oxide 
(not as silicate) in soils can be estimated by reducing with hydrogen, 
and measuring the hydrogen which is evolved by the action of the 
reduced iron on an acid. The substance containing iron is weighed 
in a platinum boat, the boat put into a wide glass tube and heated in 
a stream of hydrogen. While this is going on, water is boiled in the 
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flask A (see fig.) to drive out the air; when the reduction of the ferric 
oxide is complete, the boat is slipped out of the tube into the flask 
without interrapting the hydrogen evolution. The flask is closed 
with a cork provided with a funnel tube, B, and a delivery tube, C ; the 
tap a is opened, and the tube b connected with a carbonic anhydride 
apparatus from which carbonic anhydride is passed into A until all 
the air is displaced. The end of the tube C is now placed under the 
measuring tube D, and the clamp f and the tap a closed. The funnel 
is filled with dilute, boiled sulphuric acid, the cork of b replaced and 
connected with the carbonic anhydride apparatus. The burner under 
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A is lighted and acid let in. By continued boiling all the hydrogen 
is driven into D. The measuring tube is then placed in a tall cylinder 
of water, the volume of gas read and reduced to 0° and 760 mm. 

If the substance analysed contains silicates, these may be partly 
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decomposed with formation of ferric sulphate. This will redissolve 
a part of the metallic iron and yield ferrous oxide. In this case the 
contents of the flask are cooled in an atmosphere of carbonic an- 
hydride, made up to 500 c.c., of which 250 c.c. is quickly filtered and 
titrated with permanganate. Some silicates, such as the micas, give 
ferrous oxide with hot dilute sulphuric acid. A correction for this is 
made by making one or more determinations without previously 
reducing with hydrogen. 

Good results were obtained with pure ferric oxide; the introduc. 
tion of ferric oxide with the sulphuric acid had no injurious.effect. 
Good results were also obtained with ferric oxide mixed with biotite. 
With laterite and with two red soils no results could be obtained 
which were at all concordant; this was not due, as was shown by 
direct experiments, to the presence of hydrated silica, nor was 
snfficient organic matter present to account for the great differences. 
By prolonged heating of the red soil practically the whole ef the ferric 
oxide disappeared. This can only be explained by the assumption 
that the ferric oxide was found in the soil as hydrated silicates or iron- 
kaolin; this would be reduced by hydrogen, but by ignition would be 
rendered difficultly decomposable. 

Both ferric and ferrous oxides (especislly ferrous) when ignited 
with hydrated silicates partly decompose, becoming at the same 
time converted into silicates. This was shown to be the case by 
heating mixtures of ferric oxide with kaolin, apophyllite, and analcime 
respectively ; with eliolite the reaction did not take place, and the 
whole of the iron was removed. N. H. M. 


Detection of Gold in Dilute Solution. By T. K. Rosz (Chem. 
News, 66, 271).—The purple of Cassius reaction may be successfully 
applied in a test-tube to detect gold in solutions containing as little of 
this metal as 1 in 4,000,000, whilst with more dilute solutions, by 
employing a greater bulk of liquid (3 litres or so) and pouring it, 
when heated to boiling, into a large beaker containing 10 c.c. of a 
saturated aqueous solution of stannous chloride, acidified with hydro- 
chloric acid, so as to mix the two liquids as rapidly as possible, a 
distinctly purple precipitate has been obtained with a 1 per 
100,000,000 solution. The reaction is not disturbed by the presence 
of sodium chloride, calcium sulphate, potassium chloride, potassium 
bromide, or ammonium chloride, either separately or all together ; it 
may be applied, therefore, fur testing sea water for gold precipitable 
by stannous chloride. D. A. L. 


Volumetric Estimation of Sulphates in Potable Waters. 
—By D. Viratt (L’Orosi, 1892, 260—262).—The volumeiric process 
devised by the author for estimating the metals of the alkaline earths 
(Abstr., 1892, 1521) is applicable in a reversed form to the determina- 
tion of dissolved sulphates. A known volame of N/10 barium chloride 
solution is added to the liquid to be titrated, the barium sulphate 
filtered off, and one-half of the volume of the liquid before filtration 
collected. The excess of barium in this is then found by titration 
with N/10 sodium carbonate solution as described in the paper above 
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mentioned. The solution must be neutral and, of course, free from 
substances which precipitate barium. 

For the estimation of sulphates in potable waters, 500 c.c. of the 
boiling water is made alkaline with sodium carbonate solution ; after 
filtration, the filtrate and washings are evaporated to 50 c.c., and the 
boiling solution accurately neutralised with acetic acid. 25 c.c. of 
N/10 barium chloride solution is now added and the solution 
filtered ; one-half the previous volume of the solution is collected and 
the excess of barium estimated by titration with sodium carbonate 
solution. No allowance is made for the volume of the barium 
sulphate precipitate, We do BP, 


Cyanogen Iodide and Sodium Thiosulphate. By C. Meineke 
(Zeit. anorg. Chem., 2, 157—164).—E. v. Meyer (Abstr., 1888, 242) 
stated that cyanogen iodide is decomposed by hydrogen iodide and by 
sulphurous acid, and proposed to make use of these reactions for the 
volumetric estimation of cyanogen iodide. He did not, however, adduce 
experimental proof, but this is now brought forward by the author 
as regards the more complicated reaction between cyanogen iodide and 
sodium thiosulphate. A known weight of cyanogen iodide, dried 
over sulphuric acid and subsequently sublimed at the lowest possible 
temperature, was dissolved ina known weight of water, and potassium 
iodide (1 gram) and hydrochloric acid (sp. gr. 1°12; 1 ¢.c.) added to 
weighed quantities of the solution, containing 03—0°4 gram of 

‘eyanogen iodide; the liberated iodine was then estimated by ascer- 
taining the weight of a standard solution of sodium thiosulphate 
required to reduce it. The results obtained were in accordance with 
the equation 2CNI + 4Na,8,0, + 2HCl = 2Na,S,0, + 2NaCl + 
2Nal + 2HCN. In neutral] solutions, however, cyanogen iodide 
(3 mols.) reacts with sodium thiosulphate (5 mols.), giving rise to 
sodium sulphate (1 mol.). The author believes that the last-named 
salt is produced by a secondary reaction between the alkali cyanide 
and tetrathionate. 

Potassium cyanide may be titrated with standard acid and methyl- 
orange, the liberated hydrogen cyanide being without action on the 
indicator. A. R. L. 


Estimation of Cyanogen in Iodine. By C. Meineke (Zeit. 
anorg. Chem., 2, 168—174).—The author finds that cyanogen may be 
estimated in iodine (1) by ascertaining the difference in titrating 
with thiosulphate in acid and neutral solutions, (2) by gravimetric- 
ally determining the amount of sulphate produced on reducing the 
cyanogen iodide in neutral solution (compare preceding abstract). 
The results are not very accurate, A. R. L. 


Detection of Cyanogen in Iodine. By C. Meineke (Zeit. anorg. 
Chem., 2, 165—167).—Varying amounts of cyanogen iodide were 
added to saturated aqueous solutions of iodine, so that the total 
volume was 20 c.c. The mixture was acidified with a drop of dilute 
hydrochloric acid, and reduced with such a quantity of sodium thio- 
sulphate that a slight yellow coloration was left.. On now adding 
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‘ferrous sulphate and alkali, a precipitate of Prussian blue is formed. 
The limit of the test was found to be 1 part of cyanogen in 54,000 
parts of water. 

When a neutral solution of iodine containing cyanogen iodide and 
a small quantity of potassium iodide is treated with centinormal thio- 
sulphate until the yellow colour has almost disappeared, and a 01 per 
cent. solution of starch added, the well-known iodide of starch reac- 
tion becomes apparent after a while. A more reddish tone is, how- 
ever, obtained than that produced by solutions of pure iodine. The 

resence of 0°008 gram of cyanogen iodide in 20 c.c. of water may 
be detected by the formation of a precipitate of barium sulphate on 
adding barium chloride to the last-mentioned solution after the 
addition of thiosulphate (compare preceding abstracts). 
A. R. L. 

Oxidation of Glycerol in Acid Solution. By S. Satvarorr 
(Siaz. Sper. Agrar., 21, 130—140).—Experiments, suggested by 
Olivieri and Spica’s method for the estimation of glycerol in wine 
(Abstr., 1891, 369), were made on the oxidation of glycerol by per- 
manganate: a solution containing 0°1062 per cent. of glycero] was 
employed. To 10 c.c. of this solution, acidified with sulphuric acid, 
the permanganate was added as long as the colour disappeared, the 
addition being stopped when the colour produced by 2 or 3 drops 
was no longer destroyed by continued heating of the solution on a 
water-bath. The results obtained were rather high. Although the 
action was much more rapid, similar results were obtained when the 
solution was actually boiled, instead of heating it on a water-bath, 
and also when increased amounts of acid were employed. The 
employment of permanganate in excess gave rise to increased redac- 
tion. Finally, when stronger solutions of glycerol were used, the 
amount of permanganate reduced was found to increase at a still 
greater rate; thus, whilst 10 c.c. of 0°01 per cent. glycerol reduced 
10°5 c.c. of permanganate solution, the same amount of 0°05 per cent. 
glycerol reduced 67 c.c. 

After discussing the various methods employed for the oxidation of 
glycerol (compare Legler, Chem. Zeit., 1886; Cross and Bevan, 
Chem. News, 1887, 2; and Planchon, Compt. rend., 107, 246), the 
author describes the following methods in which he adopted Plan- 
chon’s reaction (doc. cit.) :— 

The apparatus consists of a small, wide-mouthed flask, furnished 
with a retlux condenser, the upper end of which is connected with 
the upper end of a burette; the lower end of the burette is connected 
by means of india-rubber tubing with a second tube; both these tubes 
are connected with a large bulb. The burette is surrounded by a 
second tube, and kept cool by means of cold water. The analysis is 
carried out as follows:—The necessary amounts of permanganate 
(20 c.c. of 5 per cent. solution) and sulphuric acid (10 c.c. of 30 per 
cent. acid) are put into the flask, then a tube containing the glycerol 
solution (10 c.c.) is carefully put in, so as not to overturn it. The 
flask is connected with the condenser and immersed in cold water. 
The measuring apparatus is then filled with mercury and connected 
with the condenser. The same water is made to pass through the 
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vessel containing the flask, through the condenser, and throngh the 
burette water jacket, so that the temperature is everywhere the same. 
The flask is taken out of the water-bath, dried, the tube containing 
the glycerol overturned, and the whole of the contents mixed; the 
reaction is finished in a minute or two. The whole apparatus is again 
cooled, and the increase of volume due to the carbonic anhydride 
formed is read off and reduced to 0° and 760 mm. pressure. A 
smaller amount of glycerol solution may be employed, but it is best 
always to keep to the amounts of permanganate and acid already 
given. The strength of glycerol solution may vary from 0°05 to 
2 per cent. In analysing wine or beer, the amonnt of glycerol should 


be approximately ascertained before employing this method. 
N. H. M. 


Estimation of Glycerol in Wine and other Fermented 
Liquids. By S. Satvarort (Staz. Sper. Agrar., 21, 141—145).— 
50 e.c. of red wine is treated with basic lead acetate, the excess 
of lead precipitated by sodium carbonate, and the filtered liquid 
evaporated to about 10 c.c. It is then treated with a mixture of 
quicklime and anhydrous gypsum, powdered, and extracted with 
alcohol. The alcoholic solution is evaporated to 10 c.c., mixed with 
ether (15 c.c.), filtered if necessary, and evaporated to a small bulk. 
Water is then added to the residue, and the mixture boiled to drive 
off the aleohol, evaporated to about 19 c.c., and distilled in the appa- 
ratus used by v. Térring (Abstr., 1889, 735). A little water is sub- 
sequently distilled, in order to remove the last traces of glycerol from 
the neck of the retort. The glycerol in the distillate, made up to 
50 c.c., is determined as already described (see preceding abstract). 

The same process is employed with dry white wines. With sweet 
wines and beer, 100 c.c. is used for the analysis; the distillate is 
made up to 50 c.c. 

The chief difficulty in the process is to get the whole of the glycerol 
in a state of purity; the alcohol is liable to extract compounds of 
glucoses with lime, which are not precipitated by ether; on the other 
hand, if the. evaporation and precipitation with ether is repeated, 
there will be a loss of glycerol. N. H. M. 


Metaphosphoric acid as a Precipitant of Proteids in the 
Estimation of Sugar in Milk. By G. Denicéks (Bull. Soc. Chim. 
[3], 7, 493—499).—For the optical determination of sugar in milk, 
10 c.c. of the sample is mixed with a 5 per cent. solution of sodinm 
metaphosphate (1°5 c.c.), hydrochloric acid (0°38 c.c.), and some water 
added, and, after well agitating the mixture, it is diluted to 50 c.c., 
filtered, and the filtrate examined by the polarimeter in a 500 mm. 
tube. Metaphosphoric acid is stated to exert no influence on the 
rotatory power of milk sugar. A. R. L. 


New Method for the Estimation of Grape Sugar. By A. W. 
Gerrarp (Pharm. J. Trans. [3], 52, 208—210).—When to a volume 
of Fehling’s solution there is added just sufficient potassinm cyanide 
to discharge the blue colour, and the liquid is mixed with a second 


a a 


ANALYTICAL CHEMISTRY, 249 


equal volume of Fehling’s solution, grape sugar will produce no pre- 
cipitate in the boiling mixture, but its gradual addition causes a 
steady disappearance of the blue colour, and at the sharp end change 
the glucose value will be found approximately equal to half that of 
ordinary Fehling’s solution. The author's explanation is, that the 
double potassium and copper cyanide formed in the first instance, 
being a solvent of the cuprous oxide, prevents its precipitation when 
formed by the action of the glucose on the second volume of the 
Fehling, in which reduction is presumed to take place as in the 
ordinary method. In practice, he keeps three solutions in separate 
bottles, as follows:—(1) Copper sulphate, 69°3 grams, water to 
500 c.c. (2) Rochelle salt, cryst., 175 grams; sodium hydroxide, 
76:56 grams, water to 500 c.c. (3) Potassium cyanide, 33 grams 
(or a sufficiency), water to 500 c.c. For testing, 5 c.c. of each 
solution is mixed with 50 c.c. of water, and to this liquid, 
boiling in an open vessel, the grape sugar is added until the blue 
colour disappears. It returns shortly afterwards by absorption of 
oxygen from the air, but this does not affect the accurate observation 
of the end reaction. In case any precipitate is formed, the cyanide 
solution must be strengthened. The author had kept some of this 
solution for three months without change. In the discussion follow- 
ing the paper, it was suggested that glycerol might advantageously 
replace the alkaline tartrate. R. R. 


Estimation of Starch. By Guicuarp (Bull. Soc. Chim. [3], 7,554 
—56U).—The following method is recommended by the author for the 
estimation of starch in cereals. The flour (5 grams ?) is boiled ina 
reflux apparatus with a saturated solution of oxalic acid (90 c.c.) for 
& quarter of an hour; the solution now contains soluble starch, 
dextrin, and a little glucose. Nitric acid (10 c.c.) is then added, and 
a portion of the filtrate boiled for an hour in a reflux apparatus and 
polarised. The amount of glucose thus obtained is converted into 
starch by multiplying by 0°9. The insoluble residue, after washing, 
is free from starch. The results need none of the corrections that 
are necessary in other saccharification methods, since only traces of 
nitrogenots matters are dissolved, and much less cellulose is attacked 
than by the use of nitric acid alone. When cellulose, in the state of 
raw material, is boiled with nitric acid for an hour, the liquid reduces 
Fehling’s soltition, and is optically active; after repeating the opefa- 
tion several times, however, with fresh quantities of acid, a liquid is 
finally obtained which exerts no effect on Fehling’s solution. The 
substances saccharified are lignin, incrusting matters, pectin-like sub- 
stances, gummy matters, and sugars. Vegetable ivory is more readily 
attacked than any other cellulose in the form of raw material. The 
residue left undissolved from these operations is not pure cellulose, 
bat contains hydrocellulose, besides a small quantity of nitro-com- 
pounds which can be partially removed by washing with alcohol and 
ether. Hydrocellulose is distinguished from oxycellulose by its in- 
capability of fixing colouring matters, but the two compounds behave 
similarly towards Fehling’s solution. Sulphate of iron gives a rusty 
precipitate on boiling with hydrocellulose. A. R. L. 

VOL. LXIV. ii, 19 
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- Detection of Wheat-flour in Rye-flour. By A. Kuresere 
(Chem. Zeit., 16, 1072—1073).—The author recommends the follow. 
ing simple method, based on the peculiar behaviour of wheat gluten. 
A pinch of the suspected flour is put on an object glass, 7°5 cm. long 
and 2°5 cm. wide, and well mixed with 5 or 6 drops of luke-warm 
water. It is very important there should be enough water to float 
the starchy particles, as. the experiment will fail if a paste has formed. 
The mixture is now spread over $—? of the object glass, and a 
second slide is put over it in such a way that the free end of the one 
lies at the right, and of the other at the left, side. The slides are 
now firtnly pressed together, wiped dry, and then passed several 
times over each other. Already, when pressing the plates, whitish 
superficies make their appearance, and on moving the plates they 
readily roll out. If much wheat-flour is present, the rods are long 
and thick, but if there is only a little of it, they are short and thin. 
With a little practice, the operator will be able to easily detect an 
admixture of 5 per cent. of wheat-flour. L. ve K. 


Estimation of Acetone in Urine. By R. Supino (L’Orosi, 1892, 
217—221).—The action of iodine and caustic alkali on acetone, re- 
presented by the equation CO(CH;), + 31, + 4NaHO = CHI, + 
CHysCOONa + 3Nal + 3H,0, forms the basis of the following 
method of estimating acetone when present in urine. On distilling 
the urine, the acetone comes over with the first rannings; potash or 


soda and a solution of iodine in potassium iodide are then added to 
this fraction until the brown colour is persistent; the colour is then 
discharged by soda, and the solution extracted with ether until the 
aqueous layer loses its turbidity. The ethereal solution is. separated, 
evaporated to dryness, the residual iodoform dissolved in concentrated 
alcohol and boiled for 20 minutes with caustic soda free from chloride 
in a reflux apparatus, when the reaction represented by the equation 
CHI, + 4NaHO = 3Nal + H‘COONa occurs. The alcohol is now 
evaporated, the aqueous solutivn acidified with dilute nitric acid, and 
excess of N/10 silver nitrate solution added; the silver iodide is 
filtered off, and the excess of silver nitrate determined by titration 
with standard potassium ferrocyanide solution, using ferric sulphate 
as an indicator. The method gives good results. W. J. P. 


Estimation of Lactic acid in Milk. By W. Tuérner (Chem. 
Zeit., 16, 1469—1470; 1519—1520).—The author again calls atten- 
tion to a process which he has used since 1887, and which has also 
been independently worked out by Pfeiffer. 10 c.c. of the sample is 
diluted to 30 c.c. with distilled water, and mixed with 5 drops of a 
5 per cent. alcoholic solution of phenolphthalein. Decinormal soda 
is now added from a delicate burette until the liquid is decidedly 
reddish. If a milk should take 1 c.c. of the alkali, the author calls 
this 10° of acidity. If no distilled water is at hand, common water 
may be used after five minutes boiling to drive off any carbonic 
anhydride. 

Fresh milk usually shows 8—16° of acidity. When the acidity 
reaches 22°, the milk coagulates on boiling. L. pe K. 
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Estimation of Oleic acid. By O. Henner (Analyst, 17, 181— 
183).—The author investigated the well-known process based on the 
separation of lead oleate from the lead salts of fixed fatty acids by 
means of ether. The oleic acid obtained by decomposing the 
ethereal solution by means of hydrochloric acid was in no case pure, 
as its iodine absorption varied from 58 to 100 per cent., 90 per 
cent. being its theoretical number. On the other hand, the acids 
liberated from the insoluble lead salts absorbed a considerable 
amount of iodine, ranging from 18 to 35 per cent., showing the 
presence of a considerable amount of oleic acid. The figures show 
most conclusively to the author’s mind that the method of olein 
determination founded on the relative solubilities of the lead salts in 
ether is utterly untrustworthy. L. pe K. 


Estimation of Oleic acid. By L. pe Koninen (Chem. News, 
65, 259).—Oleic acid may be estimated with great accuracy in fats of 
the ordinary type, by means of the ether method (compare preceding 
abstract); but, in order to get trustworthy results, it is necessary to 
decompose the insoluble lead salts by means of hydrochloric acid, 
and to recrystallise the fatty acids so obtained from hot alcohol. 
The mother liquor will generally contain a small quantity of oleic 
acid, which may be recovered by converting it into a lead salt and 
extracting this with ether. The author further states that the lead 
salts of stearic and palmitic acids are absolutely insoluble in cold 


ether, and sees no suflicient cause to abandon the Jead-ether method. 
L. pe K. 


. Estimation of Cholic acid in Bile. By Lassar-Coun (Ber., 26, 


146—151).—See this vol., ii, 220. 


Estimation of Fat in Milk by Babcock’s Method. By A. W. 
Sroxes (Analyst, 17, 127—130).—This process is almost identical 
with Leffmann and Beam’s method (Abstr., 1892, 1532). Milk is 
mixed with an equal bulk of strong sulphuric acid in a bottle with a 
graduated neck, and, whilst hot, whirled for eight minutes in a centri- 
fagal apparatus making 500 revolutions per minute. After filling 
with hot water to the beginning of the neck, they are again whirled 
for two minutes. More hot water is now added up to the top of 
the neck; another two minutes whirling is given, and the fat which 
by this time has collected in the neck is read off without delay. 

The results obtained by the author can hardly be called satis- 
factory, although the process may be recommended as a rough-and- 
ready method. L. pe K. 


Babcock’s Method of Milk Analysis. By F. T. Saurr (Analyst, 
17, 227—229).—The author, who has extensively used this process 
(see preceding abstract), states that when the Babcock test is made 
according to the instructions given with the machine, strictly trust- 
worthy results are obtained. His test analyses are certainly satis- 
factory (also compare Abstr., 1891, 1339). L. pe K. 
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Estimation of Total Solids in Milk. By H. D. Ricumonp 
(Analyst, 17, 225—227).—Although the numerous processes now in 
use are sufficiently accurate for technica] purposes, scientifically 
accurate results cannot be obtained. The author thinks, however, 
that the following process is a step in the right direction :—3 grams 
of asbestos, best quality, is ignited in a platinum dish in a mofile, 
and the whole is weighed. 5 grams of milk is added, and the dish is 
placed for two hours on the water-bath. After drying for 12 hours 
in a water-oven at 98°, the author has always succeeded in getting a 
perfectly constant weight. 

The residue serves excellently for the purpose of ash estimation. 

L. ve K. 


Estimation of Butter Fat in Milk. By L. G. Parrerson 
(Eaper. Stat. Record., 4, 267; from Mississ. Stat. Bul., No. 21, 1892), 
—The method is a modification of Beimling’s. The Beimling centri- 
fugal and test bottles are used, and the milk (15 c.c.) is treated with 
15 ¢.c. of amyl alcohol (instead of amyl alcohol and hydrochloric 
acid). The bottles are whirled for a minute, nearly filled with hot 
water, again whirled for half a minute, and the columns of fat. read 
off. The results obtained by the method were sometimes higher and 
sometimes lower than those obtained by the original method, the 
differences averaging 0°03 per cent. The advantages of the new 
. method are: (1) a sharply defined fat column, (2) the absence of 


charring of the fat, (3) the contents of the bottles never foam over, 
(4) quickness, (5) cheapness. N. H. M. 


Volumetric Estimation of Alkaloids: By A: H. Atuew (Chem. 
News, 66, 259).—The author points out that the neutrality of 
phenolphthalein towards, and its application in the estimation of, 
many alkaloids (compare Barthe, this vol., ii, 146) was mentioned by 
him and commonly known in 1891. When applied in the method of 
analysis of a mixture of cinchona alkaloids, in which the cinchon- 
idine is precipitated by a heutral solution of sodium potassidm 
tartrate, the precipitate is washed once with a saturated solution 
of the precipitant, instead of with water as is usually done, is then 
immersed in boiling water and titrated with N/20 alkali; using 
phenolphthalein as indicator, and inasmuch as the latter is nettral 
to Rochelle salt, whilst the cinchonidine tartrate acts towards it like 
free tartaric acid, the ulkaloid may in this way be readily estimated: 
Quinidine hydriodide can be estimated in asimilar manner. Methyl- 
orange, owing to its neutrality towards alkaloids and organic bases; 
may be used as an indicator for the titration of these substances, 
urea, caffeine, theobromine, and perhaps aniline excepted. The ethereal 
solation of the alkaloid is placed in a stoppered cylinder with aqueous 
methyl-orange, and titrated with N/50 hydrochloric acid. : 

D. A. L. 


General and Physical Chemistry. 


Separation and Striation of Rarefied Gases under the 
Influence of the Electric Discharge. By E.C.C. Baty (Phil. 
Mag. [5], 35, 200—204).—On passing an electric discharge through 
a vacuum tube containing a small quantity of hydrogen, the hydrogen 
lines are only observed in the spectrum of the negative glow, and 
not at all in the body of the tube. This the author shows to be due 
to accumulation of the hydrogen round the negative pole ; by employ- 
ing conveniently shaped tubes containing mixtures of carbonic an- 
hydride and hydrogen at about ? mm. pressure, so complete a separ- 
ation of the hydrogen ensues that, on sealing off the portion of the 
tube containing the positive pole, it is found to show only a trace of 
hydrogen by spectroscopic tests. Mixtures of hydrogen with other 
gases, such as nitrogen, carbonic oxide, sulphurous anhydride, iodine, 
or mercury yapour, behave in a precisely similar manner to the above. 
In a tube containing carbonic oxide and carbonic anhydride, the 
former gas separates at the negative pole, whilst with a mixture of 
carbonic anhydride and nitrogen, very complete separation of the 
carbonic anhydride occurs ; sulphurous anhydride is separated from 
amixture of that gas with carbonic anhydride. Air has to be highly 
rarefied before separation occurs, and then the oxygen seems to go to 
the negative pole; no relation could be established between the separ- 
ation of the various gaseous mixtures ard the molecular weights of 
their constituents. 

There seems to be some connection between this kind of separation 
and striated discharges; strongly marked strie are only observed 
when separation occurs, and not if the contents of the tube remain 
homogeneous. If the formation of a glow round the negative pole be 
prevented by making the latter a mere point, no striation or separation 
is observed. Pure gases do not stratify, iodine, sulphur, arsenic, 
and mercuric iodide giving only a phosphorescence throughout the 
tube. Hydrogen, prepared in a state of considerable purity, showed 
but traces of striation. The author concludes that. pure hydrogen 
would not stratify at all, and that striation generally is due to the 
separation of two gases. W. J. P. 


Atomic Refractions of the Elements with respect to Sodium 
Light. By F. Zeccurnt (Gazzetta, 22, ii, 592—604).—The increasing 
application of Pulfrich’s total refractometer to the determination of 
refraction constants renders a knowledge of the atomic refractions of 
the elements with respect to the D ray of great importance. The 
author has therefore calculated these constants from a large number 
of measurements made on organic compounds by several observers, 
and has tabulated the results in the present paper. The following 
table contains the values thus arrived at :— 


VOL. LXIV. ii. 20 
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np—1 
a 
Bromine ......... 15°34 
25°01 
Alcoholic oxygen.. Increase for each 
Aldehydic oe ; double bond,.... 2°64 
Chlorine. , 
W. J. P. 


Molecular Refraction and Dispersion. By J. H. Grapsrons 
(Phil. Mag. [5], 35, 204—210).—The author has measured the 
refraction constants of ferropentacarbonyl (compare Abstr., 189], 
1322), and considers that his results favour Mond’s suggestion that 
this substance is a ring compound having the constitution 


CO-CO 


The molecular refraction for the « hydrogen line is about 68°5, and 
the molecular dispersion between the y and a hydrogen lines is 
6°6; the molecular dispersion of each carbonyl group is 1°3, the value 
shown by this group in nickel tetracarbonyl (compare Armstrong, 
Proc., 1893, 57). 

The author has calculated the atomic refractions of indium and 
gallium from the later observations of Soret on the alums of these 
metals (Arch. Sci. Phys. Nat., Genéve, 14, 96). For indium, R, = 1377, 
and for gallium, R, = 11°6. 7 

Calculations of the atomic refraction of sulphur from observations 
made on the element in the three states, and on its simple compounds 
with carbon and the halogens, give very similar results; the values 
are lower than those deduced from measurements made on certain 
organic sulphur compounds by Nasini and Costa (Abstr., 1891, 1305; 
1892, 34). 

The refraction equivalents of liquid oxygen and ethylene, as deter- 
mined by Liveing and Dewar (this vol., ii, 201), agree well with the 
theoretical numbers ; the refractive indices of liquid nitrous oxide 
seem to indicate that the nitrogen in this substance is in the same 
condition as in the nitriles (compare Armstrong, loc. cit.). 


W. J. P. 


Spectrochemistry of Nitrogen. By J. W. Briint (Ber., 26, 
806—809).—By subtracting from the molecular refraction of a 
nitrogenous compound the sum of the atomic refractions of the atoms 
other than nitrogen contained in it, these atomic refractions being 
assumed to be the same as those they have in the free state, the 
atomic refraction of the nitrogen atom itself is calculated. This for 
yellow light is found to be: singly bound (in ammonia), 2°50 ; doubly 
(in nitrous oxide), 2°27 atleast ; triply, or fivefold ? (in free nitrogen), 
2°21. The values do not continuously increase, as in the case of 
carbon; hence it is argued that “ single, double, and triple linking of 
carbon atoms is something quite different in its nature from single, 
double, and triple linking of nitrogen atoms.” Compounds containing 
the group O:N have a molecular refraction greater than that cal- 


GENERAL AND PHYSICAL CHEMISTRY. 255 


culated, and the same is true for cyanogen, which contains the group 
O:N. But, strangely enough, hydrogen cyanide has a molecular 
refraction about equal to the calculated value; hence this gas cannot 
contain the group O:N, and “ cyanogen and hydrogen cyanide cannot 
have a similar constitution.” C. F. B. 


Influence of Temperature on the Rotatory Power of Liquids. 
By A. Cotson (Compt. rend., 116, 319—322).—A continuation of the 
discussion with Friedel. When aniline is dissolved in diacetyl- 
tartaric acid or its anhydride, the solution is levogyrate, whereas it 
might have been expected that it would be dextrogyrate, since CsH,N 
is heavier than C,H,O0,. It is, of course, possible that molecular 
combinations are formed with the excess of aniline, but any objection 
on this ground would be equally fatal to all the evidence obtained 
from solutions in alcohol or benzene. 

The rotatory power of isobutylic isoamylic oxide changes sign at a 
very low temperature, and the results obtained with this and two similar 
liquids are given in the following table, and it will be observed that 
as the temperature rises, diisoamy lic oxide shows a maximum of rotatory 
power, and methylic amylic oxide passes through a minimum :— 


] 
Temperature .. | —40°. | —21°, —4° | +15°. | +40°% | +100°. 


Isobutylicisoamylic oxide} —0° 6’ |+0° 4’ +0 11’ |+0° 13’ |+0° 15’ — 
Diisoamylic oxide ...... P +0 21 +0 35 |+0 42 |+1 3 |+1°16’ 
Methylic isoamylic oxide! +1° 4 ae 10 ‘ti 12 |+0 20 oe 28 — 


It would seem that chemical constitution is not necessarily the pre- 
ponderating factor in determining either the sign or the value of the 
rotatory power, but physical causes may produce considerable varia- 
tions in the optical activity of certain liquids. C. H. B. 


Stereochemistry. By C. Frrepet (Compt. rend., 116, 351—353).— 
A continuation of the discussion with Colson. C. H. B. 


Alteration of the Sign of Optical Rotation. By J. A. Le Brt 
(Bull. Soc. Chim. [3], '7, 618—649).—A polemical paper. 


Electrochemical Investigations. By F. Exner (Monatsh., 13, 
851—871).—The author has determined the potential differences 
between metals and bases, making use of the method employed for 
the like determination in the case of the acids. The metals all become 
negatively charged, and the solutions positively. The potential 
differences are of the same order of magnitude as those observed for 
solutions of acids and salts. The values increase with potash and 
soda very considerably, with rise in concentration with all metals, 
except magnesium, the values for which are nearly all lower than 
those obtained in pure water. The occurrence of a maximum at a 
certain concentration, so frequently noticed in the case of the acids, 
was not observed with the bases, except in the two cases of mercury 
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and tin in ammonia solutions. With the acids, the potential 
differences were found to vary periodically with the atomic weights 
of the metals, so that certain metals always gave maximum and 
minimum values; a like behaviour is to be observed in the case of 
the bases. 

With the aid of the numbers obtained for the potential differences 
between metals and acids and metals and bases, the author has been 
further able to determine potential differences between acids and 
bases. It is found that bases in contact with acids become nega- 
tively charged, and that acids therefore behave towards bases as they 
do towards the metals. Only one exception was noticed, in the case of 
acetic acid and ammonia, where the acid in very concentrated solu- 
tion becomes feebly negative. Concentration exercises a very marked 
influence in all cases, a constant increase in the potential differences 
with increase of concentration being observed for hydrochloric, hydro- 
fluoric, and acetic acids. Increase to a maximum with subsequent 
decrease was noticed for sulphuric, nitric, hydrobromic, and oxalic 


acids. H. C. 


Electrometric Study of Potassium Hydrogen Triplatohexa- 
nitrite. By M. Vizes (Compt. rend., 116, 185—188).—The author 
has measured the electrical conductivity of dilute solutions of 
potassium hydrogen triplatohexanitrite, Pt,O0(NO,).K,H, + 3H.0, 
mixed with various propor*ions of potassium hydroxide (compare 


this vol., ii, 213). The normal salt corresponds with the mixture, 
Pt,O(NO,),K,H, + 4KOH, but as the dilution increases it is stable 
only in presence of a greater and greater proportion of alkali. In the 
dilute solutions, several days are required before the liquid attains a 
condition of equilibrium, and the time required increases with the 


degree of dilution. C. H. B. 


Relation of Volta Electromotive Force to Pressure. By G. 
Gore (Phil. Mag., [5], 35, 97—112).—A vertical glass tube, some 
3 metres long, is filled with an electrolyte and closed by two similar 
electrodes, by means of which circuit with a galvanometer is com- 
pleted; on allowing the tube to remain undisturbed until all sign of 
current, or variation of current, ceases and then reversing the two 
ends of the tube, sufficient potential difference is set up to cause con- 
siderable deflection of a Thomson’s reflecting galvanometer. A large 
number of different metallic electrodes and of electrolytes, such as 
solutions of salts and acids, were employed, and in nearly every case 
an appreciable current was developed; the E.M.F. established is 
about 0°005 volt. The deflection of the galvanometer does not attain 
a maximum for some 5—10 minutes after reversing the position of 
the tube; this maximum deflection when once established diminishes 
very slowly, and, in a test case, had only decreased by one-third after 
16 hours. A concentrated electrolyte is more active than a dilute 
one. 

A number of experiments were made showing conclusively that 
the development of the current is due solely to the pressure of the 
column of electrolyte ; the author finally discusses his results in their 


GENERAL AND PHYSICAL CHEMISTRY. 257 


relation to the work of Gibault on the change of E.M.F. accompany- 


ing increase of pressure in various cells (Compt. rend., 113, 465). 
W. J. P. 


Behaviour of Electrolytes in Mixed Solvents. By A. J. 
Wakeman (Zeit. physikal. Chem., 11, 49—74).—The author has found 
the following numbers for the relative speeds of the ions in aqueo- 
alcoholic solutions :-— 


Percentage of : 
alcohol. H K Na. Cl. 


50 1018 23°9 20°1 24°7 
40 128'1 27°6 21°9 28°4 
30 156°4 32°4 24°6 33°6 
20 197°3 39°3 29°1 40°7 
10 242°7 49°7 36°7 51:3 

0 320°5 67°9 45°5 73°5 


The electrical conductivities of a number of organic acids in such 
solutions were determined, and from the results obtained it appears 


2 
that Ostwald’s formula ey at =k, which is very accurate when 
the acids are dissolved in water, is not in this case valid. Acetone 
influences the dissociation of a substance in water in the same way as 
alcohol does, but in a greater degree. 

Experiments were also made on the effect of alcohol in reducing 
the rate of inversion of sugar solutions by acids. There is no definite 
relation between the influence on the molecular conductivity and on 
the reaction velocity. It is possible that this difference is due to the 
change in the viscosity of the liquid occasioned by the addition of the 
alcohol. 

Numerous tables and curves of the results are given by the author. 

J. 


The Temperature of Explosion. By A. Mirscnerticu (Ber., 
26, 399—403; compare this Journal, 1877, i, 42; this vol., ii, 202). 
—The temperature of explosion of a mixture of hydrogen and oxygen 
in the proportion of 2:1 by volume is found to vary with the pres- 
sure and with the shape of the containing vessel. For one and the 
same vessel, however, and for pressures less than 760 mm., the 
temperature of explosion falls as the pressure of the gaseous mixture 
is diminished, and the fall in temperature is proportional to the 
diminution of pressure. With pressures higher than 760 mm., great 
experimental difficulties are encountered, and the only certain con- 
clusion that can be drawn from the experiments is that the temper- 
ature of explosion of gases is higher when they are compressed than 
when they are uncompressed. This is directly contrary to hitherto 
accepted views. C. F. B. 


Ignition Temperature of Explosive Gaseous Mixtures. By 
F. Freyer and V. Meyer (Zeit. physikal. Ohem., 11, 28—37; compare 
Abstr., 1892, 680).—The authors have studied the temperatures at 
which various explosive gaseous mixtures ignite, using for low 
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temperatures an oil-bath, and for higher temperatures boiling 
sulphur (448°), phosphorus sulphide (518°), stannous chloride (606°), 
zinc bromide (650°), and zine chloride (730°). The mixtures were 
either led through a tube immersed in the bath, or were enclosed in 
bulbs which were suddenly plunged into the hot liquid or vapour. 
The following results were obtained. The mixture did not explode 
at the lower temperature in each column, but did so at the higher. 


Equivalent mixtures. Free current. Closed bulbs. 
Hydrogen, oxygen....... 650—730° 530—606° 
Methane, oxygen . 650—730 606—650 
Ethane, oxygen ) 530—606 
Ethylene, oxygen 5—65 530—606 
Carbon monoxide, oxygen... 650—730 650—730 
Hydrogen sulphide, oxygen... 315—320 250—270 
Hydrogen, chlorine. . -. 430—440 240—270 


It appears from these experiments that ignition always takes place 
at a lower temperature when the mixture is in a closed vessel than 
when passing freely through an open tube. If, however, an open 
vessel containing the gas is heated suddenly, the explosion takes 
place at the lower temperature. The speed of the current was so 
small that the difference cannot be explained by the gases being in- 
sufficiently heated. J. W. 


Temperatures of Explosion of Gaseous Mixtures. By V. 
Meyer (Ber., 26, 428—429).—The temperature of explosion of a 
mixture of hydrogen and chlorine has already been shown by the 
author and Freyer (preceding abstract) to be very irregular. When 
bulbs, filled with this mixture, are dipped suddenly in the dark into 
boiling dimethylaniline (b. p. 193°), explosion generally occurs, but 
not always; whereas by employing boiling aniline (b. p. 182°) the 
mixture only exploded in two out of 40 experiments. Small quanti- 
ties of admixed foreign gases, as well as the nature of the vessel 
enclosing the mixture, are of considerable influence. A. R. L. 


Specific Heat of Liquid Ammonia. By C. Luprxine and J. E. 
Starr’ (Amer. J. Sci. [3], 45, 200—202) The specific heat of 
liquid ammonia was directly determined, about 10 grams of the 
liquid being enclosed in a steel cylinder weighing nearly 71 grams, 
the whole heated to the boiling point of carbon bisulphide, and then 
dropped into a brass calorimeter whose water value was 1°36 cal. ; 
it contained 150 grams of water at about 25°. Experiments were also 
made in which the cylinder and contents were first cooled in melting 
ice, and then introduced into the warm calorimeter water. Three 
determinations were made by each of the above methods, the average 
value for the specific heat of liquid ammonia obtained from the whole 
series being 0°8857. H. C. 


Specific Heats of Erythritol and Mannitol. By W. Loveuinine 
(Ann. Chim. Phys. [6], 2'7, 1838—144).—The author has made certain 
improvements in the apparatus previously described (Ann. Chim. 


GENERAL AND PHYSICAL OHEMISTRY. 259 


Phys. [5], 27, 398), and has now employed it in determining the 
specific heats of erythritol and mannitol respectively. The specific 
heat of erythritol was found to be 0°3520 as the average of three 
experiments, in which the maximum difference amounted to 0°54 per 
cent.; that of mannitol proved to be 0°3277 as the average of five 
experiments with a maximum difference of 1°13 per cent., or, neglect- 
ing one obviously incorrect result, 0'3287 as the average result of four 
experiments with a maximum difference of 0°3 per cent. The deter- 
minations were made between 100° and 20°. F. 8. K. 


Heat of Formation of Aragonite. By H. Le Cuarenier (Compt. 
rend., 116, 390—392).—The heat of formation of aragonite and calcite 
was determined by dissolving the minerals in hydrochloric acid. The 
values obtained for the heat of combination, CaO sol. + CO, gas = 
CaCO; sol., were, with Iceland spar +21°03 Cal., white, opaque 
calcite + 20°96 Cal., fibrous aragonite +21°26 Cal., and crystallised 
aragonite +21:33 Cal. The mean value for the heat of conversion of 
aragonite into calcite is —03 Cal., instead of the value +2 Cal., 
adopted hitherto. 

Since aragonite has a higher specific gravity and a higher heat of 
formation than calcite, its zone of stability should necessarily corre- 
spond, as in the case of quartz and the diamond, with lower tempera- 
tures and higher pressures than those which correspond with their 
reversible transformation. C. H. B. 


Heat of Dissociation of some Acids. By E. Perersen (Zeit. 
physikal. Chem., 11, 174—184).—The author points out that the heat 
of dissociation of an acid may be calculated from the heat of dilution, 
as the latter should be equal to the change in the amount of dissocia- 
tion on dilution multiplied by the heat of dissociation. A comparison 
between the heats of dilution of a number of acids, calculated by the 
above method and directly determined, shows that, allowing for the 
necessarily large errors of experiment, there is a general agreement 
between the two. The heat of dissociation may also be calculated 
from the heat developed in the action of acids on their sodium salts. 
According to Arrhenius’ theory of isohydric solutions, a change in 
the amount of the dissociation of the acid takes place in this case, 
which may be calculated by the law of mass action. This change, 
multiplied by the heat of dissociation of the acid, should be equal to 
the heat developed on mixing the acid and its sodium salt. In most 
cases, the heat evolved is too small for direct determination, but the 
author has been able to verify the theory in two cases, those of 
hydrogen and sodium fluoride, and of phosphoric acid and sodium 
dihydrogen phosphate. The observed and calculated values are in 
fair agreement. H. C 


Behaviour of Colloids in Organic Solvents (Organosols) at 
the Critical Temperature of the Solvent. By E. A. Scunemsr 
(Zeit. anorg. Chem., 3, 78—79).—A colloidal solution of silver in 
ethyl alcohol (organosol, Ag[ EtOH]), was prepared by dialysing the 
purified hydrosol into absolute alcohol. It was then heated in sealed 
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tubes to 250—255° (in the vapour of boiling amylic benzoate), that is, 
20° above the critical temperature of ethyl alcohol. The silver 
coagulated to a reddish-brown mass, and did not redissolve when the 
alcohol was cooled. C. F. B. 


Graphical Deductions from the Solution Isotherms of a 
Double Salt and its Components. By F. A. H. Scureinemaxers 
(Zeit. physikal. Chem., 11, 75—109).—The author (Zeit. physikal. 
Ohem., 9, 57) has given a graphic method for representing the 
behaviour of a system consisting of three substances, and in this 
paper describes how it may be applied to the case of a double salt 
and its two components, showing how the system behaves for varia- 
tions of temperature, and of the proportion of the substances present. 

J. W. 

Applications of Beckmann’s Boiling Point Apparatus. By M. 
Ro.orr (Zeit. physikal. Chem., 11, 7—27).—By means of Beckmann’s 
apparatus, the author has made a series of determinations of the boil- 
ing points of aqueous solutions of potassium chloride, varying in con- 
centration from 0°5 to 185 grams of salt in 100 grams of water. His 
results agree fairly well with those formerly obtained by Tammann 
and Dieterici. He gives a table showing the relation between the 
elevation of the boiling point of aqueous solutions and their osmotic 
pressure. Solutions of volatile substances (acetic, formic, nitric, and 
hydrochloric acids) were also investigated, with results in accordance 
with the theory as developed by Nernst (Zeit. physikal. Chem., 8, 
110). Nernst has shown theoretically (Zeit. phystkal. Chem., 11, 1) 
that the reciprocal of the molecular elevation of the boiling point of 
a homogeneous mixed solvent is composed, according to the simple 
mixing formula, of the reciprocals of the molecular elevations of the 
two components and the percentage composition of the mixture. 
From solutions of naphthalene in a mixture of benzene and chloro- 
form, and of boric acid in mixtures of water and acetic acid, the 
author obtained numbers in confirmation of this theoretical deduction. 
Solutions of potassium chloride in water and acetic acid showed that 
the elevation is nearly independent of the quantity of acetic acid pre- 
sent (in which the salt is insoluble). 

An arrangement is described and figured by means of which boil- 
ing point determjnations may be made at any desired constant 
pressure. J. W. 


Measurements of Van der Waals’ Surface for Mixtures of 
Carbonic Anhydride and Methylic Chloride. By J. P. Kuenen 
(Zeit. physikal. Chem., 11, 38—48).—The author has investigated 
various mixtures of carbonic anhydride and methylic chloride with 
respect to their pressure, volume, and temperature, in order to test the 
validity of Van der Waals’ theory (Zeit. physikal. Chem., 5, 133) as 
applied to mixtures. He employed a Ducretet compression apparatus, 
and found it necessary to use a small piece of iron rod, set in motion 
within the experimental tube by means of an electromagnet, in order 
to hasten the attainment of equilibrium. Van der Waals’ theoretical 
deductions were in general confirmed. There exists for each mixture 
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a temperature, called by the author the critical contact point, which 
corresponds with the critical point of a pure substance. The phenome- 
ron of retrograde condensation was observed ; that is, for a mixture, 
the quantity of liquid at first increases on compression, then reaches a 
maximum, and finally diminishes to the vanishing point. At the 
temperatures and pressures of experiment, no indication of the co- 
existence of three phases was observed. J. W. 


Determination of the Molecular Weight from the Rate of 
Evaporation. By H. Kronsere (Monatsh., 14, 24—27).—If a non- 
volatile substance is dissolved in a fairly volatile liquid, the rate of 
evaporation of the latter is decreased. This may be considered as 
due to the fact that, with the solution, the surface exposed consists 
partly of the volatile molecules of the solvent and partly of the non- 
volatile molecules of the dissolved substance, and not, as when the 
solvent alone is exposed, solely of volatile molecules. The greater 
the number of non-volatile molecules the less the evaporation, or, in 
other words, the rate of evaporation of such a solution as the above 
will decrease regularly with the concentration, and will be inversely 
proportional to the molecular weight of the dissolved substance. The 
molecular weight of any compound might, therefore, be determined 
from the rate of evaporation of one of its solutions, just as from the 
reduction of the freezing point. 

To carry out a determination, weighed quantities of two solutions, 
one of a substance of known, and the other of the substance of un- 
known, molecular weight, in the same solvent, should be exposed either 
in the open air or in a vacuum for some length of time, and then re- 
weighed. The losses in each case, calculated for 100 parts of the 
pure solvent, will be inversely proportional to the molecular weights 
of the dissolved substances, and since one of these is known, the other 
can then be ascertained. H. C. 


A more Exact Cryoscopic Method. By E. H. Loomis (Ber., 
26, 797—801).—The apparatus consists of two thin-walled test- 
tubes placed one within the other, and joined at the upper ends by a 
piece of india-rubber tubing, the annular space between them being 
about 1 mm. in thickness. The inner test-tube measures 28 x 3cm., 
and its bottom is drawn in to prevent the formation of compact pieces 
of ice upon it; an india-rabber ring placed round it prevents it 
from touching the outer test-tube. Through its cork passes a thermo- 
meter, the scale-divisions (0°01°) of which are 0°4 mm. long, and a 
stirrer, consisting of a glass rod with a platinum ring; to the outer 
side of which a bit of a feather is so attached as to sweep the walls of 
the test-tube and prevent the formation of ice upon them. The tem- 
perature is read to 0°0001 with a microscope and eye-piece micro- 
meter, 10 of whose divisions are equivalent to 1 of the thermometer’s ; 
during the reading, the thermometer is continually tapped by a small 
electric hammer. Three baths are used: a “ main bath,” consisting 
of a copper cylinder, 35 x 6 cm., thickly surrounded with felt, and 
containing a freezing mixture at 0°3° below the melting point to be 
determined ; a “freezing bath” at —10°; and a “ melting bath” at 
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0°. The process is as follows :—Some ice is formed in the apparatus, 
and the latter is then brought into the melting bath until the ice has 
nearly disappeared. It is now placed in the freezing bath; the tem. 
perature falls to 0°1—0-2° below the freezing point of the mixture, 
and the water then begins to freeze. The apparatus is immediately 
transferred to the main bath, the hammer set in motion, and the 
temperature read after the lapse of two minutes. It is then again 
brought into the melting bath until the ice has nearly disappeared, and 
the process repeated 6—10 times as above ; successive readings rarely 
differ by 0°001°. Solutions of the following substances were examined ; 
the numbers represent the extreme values of the molecular depression 
(lowering of freezing point + gram-molecules per litre), the corre- 
sponding number of gram-molecules per litre being 0°01—0-20; except 
in the case of alcohol, where it was 0°01—0°16; sodium chloride, 
3°67—3:44°; cane sugar, 1‘71—1°96°; magnesium sulphate, 2°65—2:08°; 
alcohol; 1°72—1°83°; sulphuric acid, 4°49—3°85°; phosphoric acid, 
2°31—1°79°, carbamide, 1°72—1°83°. The rise or fall of the molecular 
depression with increasing concentration is, in all the cases examined, 
a continuous one. C. F. B. 


Freezing Points of Sulphuric acid of Different Concentra. 
tions, and the Sulphuric acid contained in the Solid and 
Liquid Portions. By J. Tuto (Chem. Zett.,16, 1688—1689).—The 
author has determined the freezing points of sulphuric acid of different 


concentrations and gives his results in the following table. 


Formula. Per cent. H,SO,. Sp. gr. | Freezing point. 
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Formula. Per cent. H,SOQ,. Sp. gr. Freezing point. 
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These results give a very irregular curve, crossing the line of zero 
temperature in five different places. 

In most cases, the frozen portion of the acid was separated from 
that which still remained liquid, and each separately analysed. The 
percentage of sulphuric acid in the two portions was seldom found to 
be the same, and only generally where the freezing point curve 
attains a maximum ora minimum. In other cases the liquid portion 
contained the larger quantity of sulphuric acid. H. C. 


Note by Abstractor—In the above paper, the author makes no 
reference to previous determinations. The majority of his results differ 
considerably from those of Pickering (Trans., 1890, 331), and the 
assigned rise in the freezing point of water on the addition of 1—6 
per cent. H,SQ,, which is out of keeping with the general cryoscopic 
behaviour of aqueous solutions, must be regarded as very aa 

H. C. 

Freezing Point of very Dilute Solutions. By H. C. Jonzs 
(Zeit. physikal. Chem., 11, 110—116, and Ber., 26, 547—553).—By 
using a large quantity of solution (1 litre), a thermometer divided 
into thousandths of a degree, and having the experimental vessel 
surrounded by a jacket of stagnant air, the author has succeeded in 
obtaining numbers for the lowering of the freezing point in very 
dilute aqueous solutions differing at most by 0°0004°. ‘he correction 
for the increase in the concentration of the solution, due to the sepa- 
ration of ice, was in all cases applied. The substances investigated 
were sodium, potassium, and ammonium chlorides. All these salts 
give continuous curves (almost straight lines) for the lowering of 
the freezing point, without any of the breaks observed by Pickering. 

The following table gives the percentage difference between the 
results of the two observers for solutions of sodium chloride. 


Gram-molecules per litre. Difference. 
0°01 40 per cent. 
0°005 10°7 
0-002 11°4 
0-001 53'8 
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Mixtures of Ether and Water. By L. Marcuis (Compt. rend., 
116, 388—390).—The author shows that the vapour tension of a 
mixture of ether and water is independent of the composition of 
the mixture, and equal to that of anhydrous ether, whether the water 
added is so small in quantity that it all dissolves in the ether or so 
large that the solution separates into two layers. H. C. 


Determination of the Specific Gravity of Liquids for Prac. 
tical Purposes. By C. R. A. Wricur (J. Soc. Chem. Ind., ll, 
297—305).—The author discusses in detail the appliances ordinarily 
used for determining the sp. gr. of a given liquid; in cases in 
which a high degree of accuracy is requisite, he has found certain 
modifications of the existing instruments of considerable practical use. 
He describes a modified form of pyknometer which he has found very 
serviceable, not only in obtaining values exact to five places of figures 
if requisite, but also in obtaining a series of valuations at different 
temperatures with comparatively little trouble. Various useful 
tables for correction are also given. D. B. 


Specific Gravity Apparatus. By H. B. Fuiron (J. Soc. Chem. 
Ind., 11, 305—306).—The apparatus consists of a glass tube, having 
as uniform a diameter as possible, graduated from zero upwards and 
weighted with mercury so as to maintain a vertical position when 
floated in water. The neck by which the mercury bulb is attached 
is comparatively a long one, so that the centre of gravity may be as 
low as possible. The lower part of the tube is blown so as to have 
a small, flattened, protruding bulb to act as a fender and thus insure 
more accurate readings by preventing the tube from clinging to the 
sides of the test jar. Water is first poured into the tube to fill it at 
least to zero on the scale; a iittle more does not matter, and there 
should be sufficient to completely cover the sample under examination. 
Supposing it to have been filled exactly to zero, the tube is then 
floated in a jar of water and the level at which it floats is read off. 
This may be, say, 20. The sample is now dropped into the tube, 
which at once sinks, say, to 55, and the weight of the sample is thus 
ascertained as 55 — 20 = 35. At the same time, however, the volume 
is obtained by noting the displacement of the water inside the tube, 
and again assuming this reading to be 5, we have at once sp. gr. 
= 35/5 = 7. 


The Molecular Volumes of Dissolved Alkali Salts and their 
Relation to the Atomic Volumes of the Elements. By J. 
TravBe (Zeit. anorg. Chem., 3, 11—33; compare Abstr., 1892, 1383). 
—A not very coherent paper, containing calculations of the molecular 
volumes of a large number of alkali salts in aqueous solutions of 
varying concentration, together with a somewhat desultory discussion 
of the results obtained. The coefficient of electrolytic dissociation 
is known to increase with dilution of the solution; the molecular 
volume, on the other hand, decreases, but apparently also tends toa 
fixed limit. A further relation between the two appears from 
the fact that, when compounds are compared by pairs—either those of 
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a base with two different acids, or those of an acid with two different 
bases—in solutions of varying concentration, the difference between 
the molecular volumes, at any given concentration, of the two 
members of a pair remains constant as the concentration varies, if the 
ratio of the coefficients of electrolytic dissociation of these substances 
also remains constant ; in the opposite case, it also varies. Further, 
in many cases the difference in molecular volume between the 
salts of one and the same base with two similarly constituted acids 
varies considerably with the base. Yet another point is, that salts 
which are anhydrous, or which do not crystallise with more than 
3H,0, have, in concentrated solutions, nearly the same molécular 
volume as in the solid state ; this is not the case with salts that crys- 
tallise with more than 3H,O, but the difference vanishes, or is much 
reduced, if the salt in solution is regarded as still combined with its 
water of crystallisation. The fact that this water of crystallisation 
occupies a less volume than in the free state is accounted for by 
supposing free water to consist of complex molecules, and the trans- 
formation of this water into water of crystallisation to be accom- 
panied by a breaking up of these complex molecules, and a consequent 
decrease of molecular volume. Finally, the following proposition is 
enunciated :—The atomic volumes of hydrogen, lithium, and sodium 
are equal, that of rubidium is nearly equal to that of ammonium, and 
the atomic volume increases from Na: K : Rb: Cs by a difference which 
is apparently nearly constant, and has a mean value of 10 units of 
molecular volume. C. F. B. 


Dissociation of Salts into their Ions by Water of Crystal- 
lisation. By C. E. Linesarcer (Amer. Chem. J., 14, 604—606).—In 
the case of a solution of copper sulphate which contains Cu ions, 
SO, ions, and undissociated CuSO, molecules, the colour must be due 
to the copper ions, for the SQ, ions are colourless, and so is the 
anhydrous molecule of copper sulphate. The colour of the salt 
crystallised with water of crystallisation must, then, also be due to 
the preserce of free copper ions, or, in other words, water of crys- 
tallisMion has the power of dissociating crystallised salts into their ions. 
By analogy, this will be true also in the case of colourless salts. 

C. F. B. 

Deviations from the Gaseous Laws in Solutions. By S. J. 
Tuueutr (Ber., 26, 583—589).—Deviations from the gaseous laws in 
aqueous solutions may be explained, according to the author, by 
assuming that hydrolytic, as well as electrolytic, dissociation takes 
place in the dilute solutions, and that the formation of hydrates 
occurs in concentrated solutions. H. C. 


Diffusion in Aqueous Salt Solutions. By R. Asrcea (Zeit. 
physikal. Chem., 11, 248—264).—The diffusion experiments described 
in this paper were carried out with apparatus similar to that ased by 
Arrhenius in his investigations on diffusion in salt solutions (Abstr., 
1892, 1265). The diffusing substance was in the first case ammonia, 
und in the second acetic acid, alcohol being also used in later deter- 
minations. All solutions were of normal concentration. The diffu- 
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sion coefficients were divided by that for water alone, the relative 
rates of diffusion of ammonia and acetic acid in various salt solutions 
being in this way referred to those of pure water. The values 
obtained for ammonia were found generally to be in the order of the 
fluidities of the salt solutions, but this was not the case with acetic 
acid. This was found to be due to the fact that acetic acid in most 
cases alters the osmotic pressure of the salt solution into which it 
diffuses, and, therefore, the diffusion does not pursue a regular course. 
Where this alteration in osmotic pressure does not occur, it may be 
generally stated that the fluidity of water is altered in the same 
manner, although to a greater degree, by the addition of a salt, as is 
its resistance to the passage of diffusing molecules. H. C. 


Explanation of Affinity. By H. Sacnse (Zeit. physikal. Chem., 
11, 185—219).—The author endeavours to deduce a number of the 
chemical properties of the elements and their compounds from the 
hypotheses that atoms possess polarity, and that the general mass 
attraction may become a repulsion if the distance between the centres 
of gravity is smaller than a certain value. H. C. 


The Decomposition of Silver Chloracetate. By J. H. Kasriz 
(Amer. Chem. J., 14, 586—597).—This was at first studied by placing 
02015 gram of the salt in a sealed tube with 500 times the amount of 
water necessary for its complete decomposition, heating the tube in a 
bath kept at a temperature of 134—135", removing it, allowing it to 
cool for 10 minutes, opening it, and determining the amount of un- 
decomposed silver salt by titration with ammonium thiocyanate. 
The products of decomposition are, of course, silver chloride and 
glycollic acid. The rate of decomposition was found to rise rapidly 
until it reached a maximum at the end of 13 minutes, after which it 
decreased, rapidly at first, afterwards more slowly; at the end of two 
hours, the decomposition was practically complete. The initial rise 
was evidently due to the fact of a rise in temperature, for the tube 
did not acquire the temperature of the bath until after the lapse of 
20 minutes. But why should there be a subsequent fall in the rate 
of decomposition, setting in even before the tube had attained its maxi- 
mum. temperature? Special experiments showed that the silver 
chloride formed had no, and the glycollic acid but little, retarding 
effect; it was found, however, that the amount of decomposition in 
the same time is very much less as the amount of water, relatively to 
that of the silver chloracetate, is greater. The explanation of the 
decrease in rate of decomposition in the original series of experiments 
is, therefore, that as the decomposition of the silver chloracetate 
progresses, the amount of water present becomes larger and larger, 
relatively to that of the salt left undecomposed, and consequently the 
rate of decomposition diminishes. As for the retarding effect that 
increase in the relative amount of water exercises, it may be explained 
thus. The silver in the chloracetate is converted into a chloride; we 
have thus, as it were, chloracetic acid striving with (potentially 
formed) hydrochloric acid for the possession of the silver, and the 
less the affinity of the latter acid for the silver, the less rapid will be 
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the decomposition. Now Ostwald has shown that the affinity of 
chloracetic acid increases rapidly with increasing dilution, whilst that 
of hydrochloric acid undergoes but a very slight increase; hence the 
effect of the addition of water is to diminish the affinity of the hydro- 
chloric acid for the silver, relatively to that of the chloracetic acid, 
and, consequently, to diminish the rate of decomposition of the silver 
salt. C. F. B. 


Periodic Law. By G. C. Scummr (Monatsh., 14, 8—23).—The 
atomic volumes, melting points, and coefficients of expansion by heat 
of the elements are periodic functions of the atomic weights. Since 
each of the above properties may be assumed to depend on the 
number of atoms present in the solid molecule of each of the elements, 
it follows generally that the molecular masses of the elements are 
periodic functions of their atomic weight. H. C. 


New System of Atomic Weights, partly based on the Direct 
Determination of the Molecular Weights. By A. Lepuc (Compt. 
rend., 116, 383—-386).—The system of atomic weights at present in 
use is in part based on the determinations of the composition of potas- 
sium chlorate, which, as Hinrichs has recently shown (this vol., ii, 
163), are open to grave doubt. These atomic weights also lead to 
very different molecular volumes for gases which resemble one 
another closely in physical properties, and they do not coincide with 
the electrochemical equivalents. It therefore appears desirable that 
a new system of atomic weights should be built up, making use of 
direct determinations of gaseous density and of electrochemical 
equivalents. The author gives a list of some atomic and molecular 
weights determined in this manner, H. C, 


New Apparatus. By A. Micwazt (J. pr. Chem. [2], 47, 197— 
199).—The distillation apparatus figured below explains itself to a 
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great extent. The Hempel beads are contained in the neck of the 
flask, in order to avoid the usual prolonged column and the employ. 
ment of a second cork. This necessitates a subsidiary neck in the 
flask for the Wurtz’s air-tube. The tube which delivers into the 
reception chamber is provided with a three-way cock which will 
allow of air being let into the flask without disturbing the vacuum in 
the chamber; or, as here depicted, a flask may be attached to it for 
the collection of the largest fraction which could not be contained in 
the reception chamber tubes. The Y-tube, leading to the water 
pump, enables a vacuum to be maintained in the whole apparatus. 

A slight variation on the usual form of apparatus for the determi- 
nation of melting points, and a hot jacket for a funnel are also 
figured ; the latter is provided with an inlet and an outlet tube which 
can either be connected with a boiler and condenser respectively, or 
with a hot water supply, A. 


Hydrogen Sulphide Apparatus. By H. Trey (Zeit. anal. Chem., 
31, 667—669).—In the Zeit. anal. Chem., 31, 183, Ostwald de- 
scribed a constant hydrogen sulphide apparatus, set up for the use of 
a students’ laboratory. To prevent waste of the gas, the whole 
apparatus is enclosed in a box, so that nothing is accessible except a 
projecting brass tube, and the button of a pinch-cock, which latter, 
except when pressed, closes a rubber tube connecting the brass 
nozzle with the gas generator. M. J. S. 


Inorganic Chemistry. 


Amide and Imide of Sulphuric Acid. By W. Travse (Ber. 
26, 607—613 (compare Abstr., 1892, 1389).—Sulphamide and sulph- 
imide are formed when sulphuryl chloride is treated with ammonia 
in chloroform solution, the action being expressed by the equa- 
tions—(1) SO,Cl, + 4NH; = 2NH,Cl + SO,(NH,), and (2) SO,Cl, 
+ 3NH; = 2NH,Cl + SO,NH. In addition to these products, 
Mente’s imidosulphurylamide is probably produced, in accordance 
with the equation 2SO,Cl, + 7NH; = 4NH,Cl + NH(SO,-NH,):; 
although this substance was not isolated, its formation seems to be 
established by the fact that ammonium imidosulphonate was invari- 
ably present in the solution obtained on treating the product with 
water. 

Sulphamide can be isolated in the following manner. Well-cooled 
sulphuryl chloride, diluted with 15—20 volumes of chloroform, is 
saturated with anhydrous ammonia, the precipitated product dis- 
solved in water, the solution acidified with nitric acid, and the whole 
of the chlorine precipitated with silver nitrate; the filtered solution 
is neutralised with alkali, treated with silver nitrate, and the crystal- 
line precipitate, which consists of silver sulphimide and some other 
silver derivative, separated by filtration. After adding a further 
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quantity of silver nitrate, the clear solution is treated with alkali, 
when silver sulphamide is obtained as a colourless, amorphous pre- 
cipitate, which, however, is invariably mixed with some other silver 
compound, probably the same as that present in the silver sulphimide 
precipitate. In order to remove this impurity, the well-washed pre- 
cipitate is treated with hydrochloric acid in quantity exactly sufficient 
to convert the silver into chloride, and the strongly acid solution is 
neutralised with ammonia and mixed with silver nitrate, when only 
the silver compound of unknown composition is precipitated ; pure 
silver sulphamide can now be precipitated by adding silver nitrate 
and excess of ammonia, and on decomposing this compound with the 
necessary quantity of hydrochloric acid, a neutral or feebly acid 
solution of sulphamide is obtained. 

Sulphamide is deposited in large, colourless crystals when its 
aqueous solution is evaporated over sulphuric acid under reduced 
pressure; it sinters at 75°, melts at 81°, and begins to lose ammonia 
at slightly higher temperatures, decomposing completely, with evolu- 
tion of acid vapours, when heated above 250°. It is very readily soluble 
in water, its aqueous solution having a neutral reaction and a bitter 
taste, but it is insoluble in alcohol, ether, and other organic liquids. 
It is decomposed into sulphuric acid and ammonia by boiling acids, 
but when treated with alkalis, it is converted into sulphamic acid; it 
is decomposed by nitrous acid in the cold, with formation of sulphuric 
acid. 

The silver derivative, SO.(/(NHAg)., prepared by digesting sulph- 
amide with ammonia and excess of silver nitrate, is a colourless, 
amorphous powder, only slightly sensitive to light; it has an alkaline 
reaction, and dissolves freely in nitric acid and ammonium carbonate, 
but is only sparingly soluble in cold water. It loses ammonia when 
heated, and decomposes completely at about 200° with evolution of 
sulphurous anhydride; it reacts with alkylic iodides and with acid 
chlorides, and its aqueous solution gives precipitates with mercuric 
nitrate and lead acetate. 

Sulphimide, SO,:NH, is formed, together with ammonia and imido- 
sulphonic acid, when sulphamide is heated at 200—210°; the solid 
product is treated with water, the solution mixed with silver nitrate, 
and the precipitated silver sulphimide (Joc. cit.) purified by recrystal- 
lisation; on decomposing the pure substance with the necessary 
quantity of dilute hydrochloric acid, an aqueous solution of sulph- 
imide is obtained. This solution has a strongly acid reaction, decom- 
poses carbonates, and, when not too concentrated, can be boiled for a 
short time- without decomposition of the imide taking place; on 
evaporation even at a temperature below 40°, ammonium hydrogen 
sulphate remains, so that the sulphimide could not be obtained in 
crystals. Sulphimide is rather rapidly decomposed by warm acids, 
yielding sulphuric acid and ammonia, but it is only slowly acted on 
by excess of alkalis even on boiling. Potassium sulphimide, SO,.NK, 
prepared by treating the silver derivative with a hot solution of the 
theoretical quantity of potassium chloride, forms well-defined, colour- 
less crystals, and is not extremely soluble in water; its solution has a 
neutral reaction and is very stable, but is slowly decomposed by 
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boiling acids; the dry substance decomposes when heated, glowing 
vividly, and leaving a residue of potassium sulphate and sulphite, 
nitrogen and sulphurous anhydride being evolved. The sodium 
derivative, SO,:NNa, is a crystalline powder, very readily soluble in 
water, and, like the potassium derivative, very stable. The am. 
monium derivative, SO,:N*N Hy, crystallises in colourless needles, and 
is readily soluble in water, but insoluble in alcohol; when quickly 
heated, it is partially converted into sulphamide, but when heated 
slowly, it first gives off ammonia, and then melts at about 250° with 
complete decomposition. The calciwm derivative is readily soluble in 
water, and difficult to obtain in crystals. The bariwm derivative, 
(SO,°N),.Ba + 2H,0, crystallises in lustrous needles, loses its water 
when carefully heated, dissolves freely in water, and is decomposed 
by boiling hydrochloric acid, bariam sulphate being formed; in its 
aqueous solution, silver nitrate produces a very sparingly soluble pre- 
cipitate. The lead derivative crystallises from hot dilute alcohol in 
long needles; the copper derivative is a green, amorphous powder. 


F. 8S. K. 


Electrical Properties of Pure Substances. I. The Prepara. 
tion of Pure Nitrogen and attempts to condense it. By Rk. 
Turerat (Phil. Mag. [5],35, 1—35).—The author has examined the 
processes recommended by various workers for the preparation of 
pure nitrogen. The method depending on the absorption of oxygen 
by passing air over heated copper is the most frequently mentioned ; 
it is, however, a very objectionable one. The formation of oxides of 
nitrogen, the difficulty of making connection with the heated porcelain 
tube, and the possibility of the latter being permeable to hot furnace 
gases, together with the chance of a minute crack occurring in the 
tube and escaping detection, are amongst the mechanical disadvan- 
tages of the process. The preparation of the very pure hydrogen or 
carbonic oxide necessary for reducing the copper oxide presents great 
difficulty; if the copper absorbs sulphur, some of the latter is liable 
to burn out during many subsequent oxidations, and the sulphurous 
anhydride so formed becomes troublesome, inasmuch as no suitable 
reagent is known which really retains this gas. The preparation of 
pure nitrogen by passing air over heated phosphorus is troublesome, 
and there is no guarantee that the potassium permanganate, used to 
absorb phosphorus vapour from the resulting gas, is really effica- 
cious; Warburg had to electrolyse the glass of his vacuum tubes in 
order that the nascent sodium so formed should remove the last 
traces of oxygen and hydrogen from the nitrogen prepared by this 
method, which is hence an undesirable one. Ammonium dichromate 
was prepared from the purest materials, and purified with the greatest 
care ; the nitrogen obtained on heating it, however, contained nitrous 
compounds, for which no satisfactory absorbent is known. 

The author finally adopted the method of absorbing the oxygen 
from air by means of copper and ammonia, the last traces of oxyget 
being removed by chromous chloride; the latter substance was 
prepared by Recoura’s method (Abstr., 1886, 669), the blue solution 
being evaporated to a clear syrup under reduced pressure in al 
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atmosphere of carbonic anhydride. The gas was purified in a glass 
apparatus, consisting of a series of vessels containing the substances 
necessary for removing impurities; indiarubber was excluded, all the 
joints were hermetically sealed, and the glass taps ground with 
extreme care and sealed with mercury. The absorbing vessels used 
for the complete purification of the nitrogen obtained by treating 
dust-free air with copper and ammonia were the following :—A wash 
bottle containing concentrated sulphuric acid, two wash bottles and 
a (J-tube of chromous chloride syrup, a tube of caustic potash, a 
tube containing silver nitrate solution with a little moist silver oxide 
and potassium nitrate, a tube each of potash and sulphuric acid, a 
U-tube containing solid potash and soda-lime in the two limbs, a 
bottle and three tubes exposing a large surface of phosphoric an- 
hydride, and finally three tubes containing sulphur, silver, and 
copper respectively. All the substances used in the preparation 
were themselves carefully purified by methods which are fully dis- 
cussed in the paper. The author remarks that all the samples of 
potash and soda examined by him, including potash obtained by 
exposing clean potassium to moist air, yielded traces of nitrites when 
dissolved. The phosphoric anhydride employed was prepared by 
burning phosphorus in a strong current of air; the anhydride could 
only be completely freed from phosphorus by distillation in a rapid 
stream of oxygen, which, for this purpose, was prepared in a state 
of great purity. 

The spectrum of the nitrogen, purified in this way, was examined 
in a tube fitted with external electrodes. The band spectrum did not 
show any of the characteristic hydrocarbon or hydrogen lines; the 
absence of these latter gases was hence assured. 

Thomson and Threlfall (Abstr., 1887, 328) observed that on passing 
an electric discharge through pure nitrogen the pressure diminishes ; 
this, if due to molecular condensation of the gas, would be of con- 
siderable importance. The author therefore made a large series of 
experiments in order to obtain a repetition of the phenomenon ; it 
was found, however, that the decrease of pressure was due to the 
formation of a nitride of mercury, probably identical with Planta- 
mour’s trimercuramine (Annalen, 40, 115), by the action of the dis- 
charge on the mercury in the gauge. The compound is formed as a 
brown film on the glass when the electric discharge is passed over a 
mixture of nitrogen and mercury at about 8 mm. pressure; seven- 
eighths or so of the nitrogen present may be absorbed with form- 
ation of this substance, which decomposes at about 200°, and behaves 
as a dissociable compound on heating and cooling. It can, however, 
be entirely decomposed by repeated heating and cooling. No real 
condensation of the gas, owing to an increase in the molecular 
weight, can be induced at —10° under a pressure of 8 mm. ‘The 
appearance of the spark discharge in pure nitrogen can be changed 
by slight variations of temperature and, possibly, of E.M.F.; no 
explanation of these changes can at present be given. W. J. P. 


Preparation of Nitric Oxide. By C. M. Van Deventer (Ber., 
26, 589593). —See this vol., ii, 298. 
21—2 
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Density of Nitric Oxide. By A Lepuc (Compt. rend., 116, 
322—323).—Nitric oxide expelled from solutions of ferrous salts at 
a temperature not exceeding 40° to 50° is not completely absorbed 
by treatment with similar solutions. The insoluble residue amounts 
to 01 per cent., and is increased if the temperature at which the gas 
is expelled from the liquid is as high as 90°; it rekindles a glowing 
splint. Making the necessary correction, the density of nitric oxide 
becomes 1:0387, with a probable error of not more than a unit in the 
fourth decimal place. If the atomic weight of nitrogen is taken as 
13°97, the ratio of the molecular volume of nitric oxide to that of 
oxygen is 0°99987, which seems to agree well with the critical points 
of the two gases. C. H. B. 


Reduction of Nitric acid by Copper. By P. C. Freer and 
G. O. Hiciey (Aner. Chem J., 15, 71—81).—The pure copper 
having been introduced into a flask, all air is expelled by carbonic 
anhydride, the flask is heated to the desired temperature, and the 
nitric acid, heated to the same temperature, is ran in. Agitation is 
maintained until solution is complete, when all gases are swept 
forward by carbonic anhydride ; nitrous anhydride and nitric peroxide 
are absorbed by sulphuric acid; both form nitrosylsulphuric acid, but 
in the case of the nitric peroxide only half the nitrogen is converted 
into this compound, the rest appearing as nitric acid; it is thus 
possible, by titrating one portion of the sulphuric. acid with per- 
manganate, after Lunge (this Journal, 1877, ii, 642), and making a 
total nitrogen determination on the other portion in a nitrometer, to 
estimate the quantity of these two nitrogen oxides. The nitrous 
oxide, nitric oxide, and nitrogen are collected in a eudiometer, and 
the nitric oxide determined by addition of oxygen, and the nitrous 
oxide by explosion with hydrogen. 

The authors arrive at the following conclusions at this stage of 
their investigation :—(1) The sole products of reduction of excess of 
nitric acid (sp. gr. 1:40) by copper are nitrous anhydride and nitric 
peroxide, the proportion being about 10 per cent. of the former to 90 
per cent. of the latter; (2) the effect of varying temperature on the 
proportion of the reduction products is, apparently, but slight. They 
discuss these conclusions in the light of Montemartini’s papers on the 
action of nitric acid on metals (Abstr., 1892, 1278, 1279). aR 

A. G. B. 


Amidophosphoric acid. By H. N. Stoxgs (Amer. Chem. J., 15, 
198—214).—See this vol., i, 316. 


Preparation of Pure Phosphoric acid from Sodium Phosphate, 
and by the Phosphorus-Nitric acid Method. By G. Warson (J: 
Soc. Chem. Ind., 11, 224—228).—Crystals of hydrogen sodium phos- 
phate were subjected to the action of gaseous hydrogen chloride. In this 
manner, syrupy phosphoric acid, in amount corresponding with a yield 
of 75 per cent. of the theoretical quantity, was obtained. From the 
results of further trials, the author was inclined to believe that a cot- 
siderable portion of the hydrogen sodium phosphate was not decom- 


INORGANIC OHEMISTRY. 273 


posed, but was simply thrown down as sodium phosphate. He then 
investigated the reaction more closely, using anhydrous sodium pyro- 
phosphate instead of crystallised hydrogen sodium phosphate, and 
digesting it with definite weights of pure aqueous hydrochloric acid. 
The hydrochloric acid acts with two functions : firstly, a portion is used 
to saturate half the alkali in the pyrophosphate, then the remainder 
acts on the resulting salt, and sets free twice its weight of ortho- 
phosphoric acid. The following equation represents the final distri- 
bution of matter when equivalent quantities of sodium pyrophosphate 
and aqueous hydrochloric acid are digested together at the ordinary 
temperature :—Na,P,0, + 4HCl + Aq = 3°49 NaCl + 1:49H;PO, + 
0'51HCl + 0°51NaH,PO,, whilst the expression representing the 
complete decomposition of the pyrophosphate by the minimum of 
hydrochloric acid is Na P.O, + 4685HCl + Aq = 2H;PQ, + 
4NaCi + 0°685HCl + Aq. This reaction was not found to consti- 
tute a paying process for the manufacture of phosphoric acid. 

It is known that on dissolving yellow phosphorus in dilute nitric 
acid a certain amount of phosphorous acid is produced, which amount 
is greater at the initial stages of the solution, and the author has 
attempted to determine the relative proportions of the two acids. 
His experiments seem to show that as the strength of the nitric acid 
is reduced, the ratio of the phosphorous to the phosphoric acid alters 
until it corresponds with that of equal weights. In the first trials, in 
which the strongest acids were used, it was found that reducing the 
time of cohobation also increased the proportion of phosphorous acid. 
These trials show that, in addition to the fundamental reaction, a 
secondary one is going on, in which the phosphorous acid formed 
in the primary action is being oxidised to phosphoric acid. The 
author concludes, from his experiments, that the balance of evidence, 
so far as it goes, is in favour of the statement that the primary action 
taking place is one in which equal weights of phosphorous and phos- 
phoric acids are formed. In carrying out this reaction for the pre- 
paration of phosphoric acid, the author finds that it is not advisable 
to use an acid of greater sp. gr. than 1°250, nor one much below 
1200. By increasing the surface of the phosphorus, the speed of the 
reaction can be safely accelerated to a certain extent. D. B. 


Crystalline Arsenates. By C. Lerivre (Ann. Ohim. Phys. [6], 
27,5—62; compare Abstr., 1890, 562 and 1377).—Barium pyroarsen- 
ate, 2BaO,As,05, is formed when barium oxide is added to fused 
potassium or sodium metarsenate, or to a mixture of one of these 
salts with less than 40 per cent. of the corresponding chloride; on 
cooling very slowly, the salt is obtained in colourless, transparent 
plates, belonging to the orthorhombic system; when treated with 
cold water, it is quickly converted into the salt of the composition 
2Ba0, As,0; + 6H,0. The double salt, 2Ba0,K,0,As,0,, is obtained 
when barium oxide is added to a fused mixture of potassium pyro- 
arsenate and potassium chloride, provided that the latter forms less 
than 80 per cent. of the mixture; it crystallises in colourless, trans- 
parent prisms, which become opaque when treated with cold water. 
When barium oxide is added to a fused mixture of sodium pyro- 
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arsenate and sodium chloride containing more than about 18 per 
cent. of the pyroarsenate, a crystalline salt of the composition 
3Ba0O,As,0,, is produced. 

The salts 2SrO,As,0;; 2Sr0,K,0,As,0,; 2Sr0,Na,0,As,0, ; 
3Sr0,As,0;; 2CaO,As.0;; 2CaO,K,0,As,0,; and 2CaO,Na,0,As.0, 
were prepared in a similar manner; they are all crystalline, and, in 
most cases, are isomorphous with the corresponding barium salts. 

The double salt 4CaO,2Na,0,3As,0; is formed when about 5 per 
cent. of calcium oxide is added to sodium metarsenate fused at a low 
temperature ; it crystallises in large, transparent plates, apparently 
uniaxial and negative. 

Lead pyroarsenate, 2PbO,As,0;, prepared by saturating fused potas. 
sium metarsenate with lead oxide, crystallises in colourless plates, 
which slowly become opaque when treated with water; it is iso- 
morphous with the corresponding salts of the alkali earths. The 
double salt, 2PbO,K,0,As,0;, is formed when lead oxide is dissolved 
in a fused mixture of potassium arsenate and potassium chloride, but, 
unless the arsenate forms more than 25 per cent., chlorine compounds 
are produced; it crystallises in small, transparent prisms. The cor- 
responding sodium salt, 2PbO,Na,0,As,0;, and the compound 
4PbO,2Na,0,3As,0; were prepared. 

A double salt of the composition 8Cu0,K,0,3As,0; is obtained on 
dissolving about 10 per cent. of cupric oxide in fused potassium 
metarsenate, but, in presence of a small quantity of potassium chloride, 
a compound of the composition 2Cu0,K,0,As,0; is formed; they both 
crystallise in bluish-green prisms, showing oblique extinction. 

The sodium salts, 2CuO,Na,0,As,0; and 3Cu0,3Na,0,2As,0;, were 
prepared. 

The arsenic compounds described above and in preceding abstracts 
(loc. cit.) are slowly decomposed when strongly heated in a porcelain 
vessel. The alkali salts are stable ata dull red heat, but at about 
1000° they lose oxygen and arsenious anhydride, the expulsion of the 
latter being probably the result of the action of silica, since the con- 
taining vessel is vigorously attacked. Calcium pyroarsenate is 
decomposed at a bright red heat, but the remaining simple salts 
usually undergo decomposition at a dull red heat; the double salts 
containing both alkali and metallic oxide are decomposed less readily 
than the simple salts of the corresponding metallic oxides. 

Ammonium magnesium arsenate is decomposed at a comparatively 
low temperature in a vacuum, with liberation of water and ammonia, 
but, at a temperature approaching to a dull red heat, pure nitrogen is 
evolved and arsenious anhydride sublimes; the residue contains most 
of the arsenic acid combined with magnesium. When the double salt 
is heated strongly in a stream of oxygen, traces of arsenious anhydr- 
ide are almost invariably liberated, so that the calcination of the salt 
may give rise to errors in quantitative work. 

Sodium arsenate is slowly decomposed by hydrogen at an incipient 
red heat, with liberation of water and arsenic; at higher temperatures, 
the salt is quickly acted on, and finally sodium hydroxide, containing 
only traces of combined arsenic, is left. Most of the other arsenates 
are acted on in a similar manner, and usually more readily than the 
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sodium salt, but sometimes, as, for example, in the cases of cobalt 
arsenate and nickel potassium arsenate, the expulsion of the arsenic 
is very incomplete, owing to the formation of an arsenide. The 
arsenates are also reduced by carbonic oxide at a high temperature. 
F. 8. K. 

Preparation of Carbon under High Pressure. By H. Morssan 
(Compt. reed., 116, 218—224).—Experiments were made with the object 
of ascertaining the influence of pressure on the crystallisation of carbon 
at a high temperature. The various forms of carbon were isolated 
by successive treatment with hydrochloric or nitric acid, boiling 
sulphuric acid, hydrofluoric acid, and a mixture of nitric acid ‘and 
potassium chlorate. Modifications of different sp. gr. were separated 
by means of bromal, or, more conveniently, methylene iodide, and 
bromoform, and mixtures of the two. The power to scratch rubies is 
shared by some metallic silicides, which also have a sp. gr. practically 
the same as that of the diamond, and hence the formation of carbonic 
anhydride by combustion in oxygen is necessary to characterise the 
latter. 

When carbon is dissolved in iron between 1100° and 3000°, either 
graphite, or a mixture of graphite and amorphous carbon, separates 
on cooling under ordinary pressure, but, if the metal is allowed to 
cool under high pressure, the phenomena are different. A mass of iron 
is heated to from 2000° to 3000°, and the exterior is rapidly cooled 
by means of water; the still liquid interior expands as it gradually 
solidifies, and thus produces a very high pressure. Another method 
is to compress charcoal from sugar in a soft iron cylinder which is 
closed with a screw plug, and plunge the cylinder into a crucible 
containing melted wrought iron. The crucible is then withdrawn 
from the fire and placed in water until the exterior is cooled to a dull 
red heat, after which it is allowed to cool by exposure to air. Three 
forms of carbon are obtained, in proportions that depend on the con- 
ditions of cooling, namely, graphite, thin, contorted, maroon-coloured 
flakes, and diamond. The diamond is obtained as grains of grey-black 
carbonado of sp. gr. 3°0 to 3:5, and as transparent fragments with 
a cetaceous lustre, and parallel strie or triangular markings. Both 
varieties, when burnt, leave minute quantities of ash, having all the 
characteristics of the ash of carbonado or diamond. The yield is, 
however, small, and the results are uncertain, neither diamond nor 
carbonado being obtained in many of the experiments. 

Similar results can be obtained, although with even greater un- 
certainty, by dissolving carbon in iron melted at about 2000°, and 
rapidly coeling the metal in a current of coal gas. 

Silver expands when solidifying, and also has the power of dissolv- 
ing carbon. If a quantity of the metal is heated to boiling in a 
crucible brasqued with charcoal, and then rapidly cooled on the out- 
side by immersing it in water, carbonado is obtained in small plates 
of sp. gr. from 2°5 to 3°5. 

_ The silver used in these experiments contained a very small quan- 
tity of gold, and some of the grains of carbon were impregnated with 
this metal. Des Cloizeaux has observed that some specimens of 

natural carbonado enclose small globules of gold. C. H. B. 
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Reproduction of Diamonds, By C. Friepet (Compt. rend., 116, 
224—226).—When carbon bisulphide is placed in a cavity cut in a 
block of mild steel and closed with a screw, and the whole is heated 
to dull redness or to bright redness, the bisulphide decomposes, leay- 
ing a residue of amorphous carbon, whilst the interior of the cavity 
is lined with a thin film of iron sulphide and the remainder of the 
sulphar is diffused throughout the steel to a distance of more than 
15 mm. from the cavity. 

If sulphur is heated in closed vessels at 500° with cast-iron turnings 
rich in carbon, and the product is treated with acids and finally with 
a mixture of nitric acid and potassium chlorate, a very small quantity 
of residue is left, in the form of a black powder which scratches 
corundum, but the quantity obtained was insufficient for analysis. 


C. H. B. 


Potassium-astrachanite,a new Potassium-magnesium Double 
Sulphate. By J. K. van per Here (Ber., 26, 414).—This substance, 
MgSO, K,SO, + 4H,O, is formed when a solution of schénite 
(MgS0O,,K,SO, + 6H,O) and sodium chloride is evaporated at 60° 
or from a solution of magnesium and potassium sulphates at 100°. 
It erystallises in tables, and is the potassium analogue of the already 
known sodium compound, astrachanite. C. F. B. 


Calcium Oxychloride. By B. Zanorsky (Zeit. anorg. Chem., 3, 
34—43).—This substance is prepared by boiling lime with a concen- 
trated solution of calcium chloride, or by dissolving excess of lime in 
hydrochloric acid, filtering, and allowing to cool. The salt crystal- 
lises in long, thin needles, which are lustrous, highly refractive, 
and transparent when fresh, but, if kept in the air, take up carbonic 
anhydride and become opaque. It dissolves in glycerol, but is de- 
composed by water, alcohol, and other solvents. It decomposes 
ammonium chloride with liberation of ammonia. Several analyses 
of the substance have already been made; those of the author agree 
well with the composition 3CaO,CaCl, + 15H,O. Probably the con- 
stitutional formula is HO-Ca:O-Ca’Cl + 7H,0, for only 14 out of the 
15 mols. of water are lost by drying in a vacuum. 

The following table gives the grams of lime which dissolve at 
different temperatures in 100 c.c. of pure water, or of aqueous calcium 
chloride solutions of varying strength. In the cases marked *, a 
certain quantity of calcium chloride was precipitated from the solution 
as oxychloride. 


Pure | CaCl, 2, | CaCl,, CaCl, | CaCl, CaCl,, 


Temp. | water. | 5 p. ¢. .c.| 15p.c.| 20p.c. 25 p. c. 30 p. c. 


20° 0°1374 | 0°1370 ‘ 01993 | 0°1857* | 0°1661* | 0°1630* 
40 0°1162 | 0*1160 : 0°1781 | 0°2249 0°3020* | 0°3684* 
60 0°1026 | 0°1020 : 0°1706 | 0°2204 0 2989 0 °3664 
80 0°0845 | 0°0936 ‘ 0°1736 | 0°2295 0°3261 0 °4122 
100 00664 | 0°0906 ' 0°1842 | 0°2325 0°3710 0 *4922 


C. F. B. 
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Constitution of Bleaching Power. By G. Lunaz (Zeit. anorg. 
Chem., 2, 311—313).—The author calls attention to the fact that the 
reactions of bleaching powder, recently observed by Mijers (this vol., 
ii, 209), form an independent confirmation of the results previously 
published by him, and are likewise best explained by assuming that 
the compound has the formula attributed to it by Odling. 

G. F. 


Monomagnesium Phosphate. By J. Stoxuasa (Zeit. anorg. 
Chem., 3,67—75; compare this vol., ii, 168).—This salt, MgH,(PO,). 
+ 2H,0, is decomposed at different temperatures in the manner re- 
presented by the following equations. , 


4MgH,(PO,)2,2H,0 
At 100—170° = 4MgH,(PO,), + 8H,0, 
175—176° = 3MgH,(PO,). + MgH.P,0, + 9H,0, 
183—184° = 2MgH,(PO,), + 2MgH,P.0, + 10H,0, 
196° = 4MeH,(PO,), + 3MgH,P.0, + 11H,0, 
205° = MgH,P.O, + 12H,0, 
210—303° = 4Mg(PO,), + 16H,0. 


It is not decomposed by water, even at 60°. Absolute and aqueous 
alcohol both decompose it completely at 100°, if in large excess, 
according to the equation 


MgH,(PO,):,2H,0 + H,O = MgHPO,3H,0 + H;PO,. 


The dimagnesium phosphate thus obtained has been hitherto un- 
known; it forms crystals with a nacreous lustre, and dissolves spar- 
ingly in water, readily in acids. C. F. B. 


Preparation of Sulphites of Zinc, Manganese, and Cadmium. 
By G. Denicks (Bull. Soc. Chim. [3], '7, 569—573).—Zine sulphite, 
ZnSO; + 23$H,0, is prepared by mixing in the cold 25 per cent. solu- 
tions of zinc sulphate and sodium sulphite, the first acidified with 
acetic acid, when it separates, after 12—15 hours, in clinorhombic 
prisms. 

Manganese sulphite, MnSO; + 3H,0, obtained by mixing 10 per 
cent. solutions of manganese sulphate acidified with acetic acid and 
sodium sulphite, crystallises in oblique prisms ; whilst a monohydrate, 
which is formed when the additive compound MnSO;,2N H,Ph,H,SO, 
is dissolved in boiling water, crystallises in rhombic prisms. 

Cadmium sulphite, CdSO, + 3H,0.—This salt separates on mixing 
equal volumes of 10 per cent. solutions of cadmium sulphate acidified 
with acetic acid and sodium sulphite. The author failed to obtain 
Muspratt’s dihydrate (Phil. Mag. [3], 30, 414). A. R. L. 


Stas’s Determinations of the Atomic Weight of Lead. By 
G. Hinricus (Compt. rend., 116, 431—433).—According to the author, 
the determinations of the atomic weight of lead by Stas contain the 
same systematic error that exists in the determinations of the oxygen 
in potassium chlorate (this vol., ii, 163). The values obtained for the 
atomic weight are functions of the amounts of lead used in the deter- 
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minations. The proof for this case is not, however, so convincing a 
one as that for the chlorate. H. C, 


Mixed Double Haloids of Lead and Potassium. By C. H. 
Herty (Amer. Chem. J., 15, 81—104; compare Abstr., 1892, 779).— 
The crystals obtained by cooling hot solutions of lead bromide in 
potassium iodide, and by crystallising cold solutions of the same, all 
proved to be the salt KPbI,; + 2H,0. By dissolving lead iodide in an 
aqueous solution of potassium bromide, two classes of crystals were 
generally obtained: needle-shaped crystals, which proved to be iso- 
morphous mixtures of KPbI; + H,O and KPbBr; + H,0, and tabular 
crystals which were mixtures of varying proportions of potassium 
lead iodide, KPbI;, potassium lead bromide, KPbBr;, and lead 
bromide. The existence of such mixed double haloids as KPbI,Br 
and KPbIBr, has, therefore, not yet been proved. (Compare Richard- 
son’s conclusion, Abstr., 1892, 784.) A. G. B. 


Thallium Sulphite. By K. Sruserr and M. Exren (Zeit. anory. 
Chem., 2, 434—436).— On mixing solutions of thallium sulphate and 
sodium sulphite, thallium sulphite is precipitated as a white, granular, 
crystalline powder. Itis insoluble in alcohol, but dissolves readily in 
warm water, and the solution, on being slowly cooled, deposits the 
salt in the form of feathery aggregates of slender needles. At 15°5°, 
100 parts of water dissolve 3°34 parts of the salt. Its sp. gr. at 19°8° 
is 6°4273. G. T. M. 


Graphochemical Calculation. By E. Nicxen (Zeit. physikal. 
Chem., 11, 265—274).—The principles described and employed in 
previous papers (Abstr., 1892, 1158; this vol., ii, 115 and 119) are 
applied to the discussion of the different processes invulved in the 
reduction of copper from its ores. H. C. 


Action of Potassium Iodide or Sodium Thiosulphate on 
Mercurammonium Salts. By E. Batesrra (Gazzetta, 22, ii, 
557—963).—Mercurammonium salts are dissolved by potassium 
iodide or sodium thiosulphate solutions with liberation of am- 
monia and alkali, in accordance with the following equations :— 


NHg,I + 3KI + 3H,O = 2HgI, + NH; + 3KOH. 
NHg,I + 2Na,8,0;, + 3H,0 = 2HgS,0; + Nal + NH; + 3NaOH. 


The author has performed these reactions for a number of mercur- 
ammonium salts, and determined the ammonia by distillation and the 
remaining alkali by direct titration; the results obtained agree well 
with the theoretical values. Similar reactions occur in the case of 


double salts such as NHg,Cl,NH,Cl. Wed. Fe 


Decomposition of Alkali Aluminates in presence of Alum- 
ina. By A Dirte (Compt. rend., 116, 183—185).—When crystallised 
potassium aluminate is dissolved in water, it partially decomposes 
with separation of alumina. If the solution is filtered after a few 
minutes, it is limpid, but if kept in a closed vessel, it gradually de- 
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composes with separation of alumina, which attaches itself to the 
sides of the vessel in the form of a strongly adherent crust of small, 
transparent crystals of the same composition as gibbsite, Al(OH). 

The same decomposition can be observed if a soiution of any 
aluminium salt is mixed with potassium hydroxide in quantity not 
quite sufficient to redissolve the precipitated aluminium hydroxide. 

A solution containing a very slight excess of potassium hydroxide 
above that required to dissolve the aluminium hydroxide will remain 
clear for many months. 

When the quantity of alkali is not quite sufficient to keep the 
whole of the alumina in solution, a condition of equilibrium is ‘esta- 
lished between the aluminate, the alumina, the alkali hydroxide, and 
the water. Any local variation of temperature disturbs this equi- 
librium, and a small quantity of alumina separates and crystallises 
in the form of gibbsite. This crystallised form is less soluble than 
the gelatinous form, and does not redissolve even when the tempera- 
ture reverts to its original value. Consequently there is a further 
disturbance of the equilibrium, more alumina separates, and in con- 
tact with the gibbsite already formed, crystallises and becomes less 
soluble, and this change goes on until equilibrium is established 
between the aluminate, the alkali hydroxide, water, and gibbsite. 

The accuracy of this view is proved by the fact that anything that 
promotes contact of the solution with the separated alumina 
accelerates the change and vice versd. The phenomena and the 
explanation of them are the same in the case of sodium hydroxide. 

C. H. B. 

Decomposition of Alkali Aluminates by Carbonic Anhydride. 
By A. Dirrs (Compt. rend., 116, 386—388).—W hen potassium carbon- 
ate solution is added drop by drop to a solution of potassium aluminate, 
a precipitate forms and at first redissolves, but afterwards becomes 
permanent; it has the composition 3K,0,A1,0;,5CO,. Potassium 
hydroxide is formed at the same time, and since it is capable of decom- 
posing the double carbonate, a condition of equilibrum is established. 

When carbonic anhydride is allowed to fall on the surface of a 
solution of potassium aluminate containing a small excess of alkali, 
potassium carbonate is formed, but no precipitation of the double 
carbonate takes place until the greater part of the excess of alkali 
has been neutralised. At this point, the water decomposes a small 
quantity of the aluminate, and the liberated alumina dissolves at 
first in the potassium hydroxide, but quickly separates in crystals of 
the hydroxide, Al,(OH),; there can no longer be equilibrium, and 
the aluminate decomposes more or less rapidly. 

If carbonic anhydride is passed into a similar solution until a per- 
nanent precipitate of the double carbonate and the crystallised hydrox- 
ide begins to form, and the flask is then, closed, a heavy precipitate of the 
double carbonate at first settles, but is gradually decomposed by the 
potassium hydroxide liberated by the decomposition of the aluminate 
by water, and crystallised aluminium hydroxide separates. 

If the solution of the aluminate contains a considerable excess of 
alkali, and carbonic anhydride is passed into it until a permanent 
precipitate begins to form, and the flask is then closed, a precipitate 
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of the double carbonate separates, but as there is still sufficient 
potassium hydroxide in the liquid to prevent decomposition of the 
aluminate, crystallised aluminium hydroxide isnot formed. A similar 
result is obtained if potassium carbonate is first added to the solu- 
tion until the precipitate redissolves with difficulty, and carbonic 
anhydride is then passed into the liquid until a permanent precipitate 
is formed. In both cases, if the passage of the carbonic anhydride 
is continued too long, too much of the alkali is neutralised and the 
aluminate gradually decomposes. C. H. B. 


Action of Hydrogen Ammonium Sulphate on Glass. By M. 
Lacuaup and ©. Leprerre (Bull. Soc. Chim. [3], 7, 603—608).— 
Weighed pieces of glass rod, 20 mm. in length, were heated for 60 hours 
with an excess of fused hydrogen ammonium sulphate, the salt being 
renewed as it volatilised, the glass finally washed with hot water, and 
the loss in weight determined. A sample of ordinary soda-lime glass 
lost as much as 21°5 per cent. of its weight; it had then the appear- 
ance of porcelain, and could be reduced to powder under the pressure 
of the hand. By analyses of the sample before and after this treat- 
ment, the loss was found to be mainly due to sodium oxide; it 
amounted to 20 per cent. of sodium oxide out of 22 per cent. origin- 
ally present. When heated with concentrated sulphuric acid for 40 
hours, the same glass lost only 0°05 per cent. On fusion with hydro- 
gen ‘ammonium sulphate, Bohemian glass lost 12 per cent., and 
crystal glass 10 per cent., of their weight, 10 and 8 per cent. re- 


spectively of which represented potassium oxide. The authors find 
that by fusing together a mixture of potassium sulphate and am- 
monium hydrogen sulphate, 9 per cent. of the potassium sulphate is 
volatilised with the ammonium salt. A. R. L. 


Action of Water Vapour on Ferric Chloride. By G. 
Rousseau (Compt. rend., 116, 188—190).—When anhydrous ferric 
chloride is heated in a glass tube in a slow-current of carbonic 
auhydride saturated with aqueous vapour, brownish-red needles of the 
oxychloride Fe,Cl,,2Fe,0; are formed between 275° and 300°, and 
darker and larger needles of the oxychloride Fe,Ck,,3Fe,03. It follows 
that the decomposition of ferric chloride in presence of water vapour 
is strictly analogous to its decomposition in concentrated solutions 
(Abstr., 1892,119—120). Between a dull red heat and the softening 
point of glass, no sublimate is formed when the ferric chloride is in 
excess, but hexagonal lamelle of hematite are obtained when the water 
vapour is in excess. The non-formation of an oxychloride or the 
oxide at a dull red heat when the chloride is in excess is probably 
due to the occurrence of some reverse reaction. C. H. B. 


Mixed Crystals of Ammonium and Ferric Chlorides. By 
J. L. C. Scurogper van per Kouxk (Zeit. physikal. Chem., 11, 167— 
173).—The observations of Roozeboom (Abstr., 1892, 1384) on mixed 
crystals of ammonium and ferric chlorides have been extended by the 
author, and mixed crystals of ammonium chleride with the chlorides 
of cobalt, nickel, and cadmium also examined. A detailed description 
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of the appearance of some of the crystals is given. The author con- 
siders it probable that the ferric chloride crystals are isomorphous 
mixtures of ammonium chloride with a regular modification of ferric 
chloride, perhaps Fe,Cl,8H,0. In the other cases, isomorphous 
mixtures are probably not formed. H. C, 


Preparation of Chromium and Manganese at a High Tem- 
perature. By H. Moissan (Compt. rend., 116, 349—351).—When 
manganous oxide is mixed with charcoal and heated in the arc formed 
by a current of 60 volts and 300 ampéres, reduction is complete in 
5 or 6 minutes; with 50 volts and 100 ampéres, reduction requires 
12 to 15 minutes. In presence of excess of carbon, the reduced metal 
contains 6°4 to 14°6 per cent. of that element, but in presence of ex- 
cess of manganous oxide, the reduced metal contains only 4 to 5 per 
cent. of carbon. When the proportion of carbon is low, the metal 
remains unaltered even in open vessels, but with a higher proportion 
of carbon, it is attacked by atmospheric moisture. Small fragments 
placed in water are completely attacked in 24 hours, hydrogen and 
hydrocarbons being given off. 

Chromium oxide mixed with carbon is reduced in from 8 to 10 
minutes with a current of 50 volts and 350 ampéres, about 100 grams 
of the metal being obtained. With 50 volts and 100 ampéres, re- 
duction requires about 15 minutes. The proportion of carbon in the 
reduced metal varies from 8°6 to 12°85 per cent., but if this product 
is broken up, placed in a carbon crucible brasqued with chromic oxide, 
covered with the same oxide and again subjected to the action of the 
arc, metallic chromium is obtained quite free from carbon. 

Chrome iron ore can be reduced in the same manner, a homo- 
geneous alloy of chromium and iron being obtained. C. H. B. 


Crystalline Forms of Chromium and Iridium. By W. Prinz 
(Compt. rend., 116, 392—395).—Chromium prepared by Woehler’s 
method forms minute cubes with pyramidal faces, the symbol being, 
approximately, 63, this form giving rise to the hexagonal and octa- 
gonal contours seen when the powder is examined by transmitted 
light. The rhombohedra described by previous observers are very 
probably deformed octahedra. 

Iridium prepared by Stas in the form of a highly lustrous powder 
was seen under the microscope to consist of regular hexagonal 
lamelle, triangles, small crosses, and regular octahedra. All the other 
forms are derived from the regular octahedron, the triangles being 
flattened tetrahedra, whilst the hexagons arise from the deformation 
of the octahedron along one of its faces. All the forms closely re- 
semble the crystallites of copper observed in aventurine. It follows 
that, so far as Stas’s preparation shows, iridium is not dimorphous and 
does not crystallise in the hexagonal (rhombohedral) system. 

C. H. B. 

Chromium Fluorides. By C. Poutenc (Compt. rend., 116, 253 
—256).—Chromous fluoride, CrF;, is obtained by the action of gaseous 
hydrogen fluoride on metallic chromium at a red heat, or by the 
action of the same gas on chromous chloride at the ordinary tempe- 
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rature. After fusion it forms a transparent green mass, with a 
nacreous lustre, and a very brilliant, lamellar, crystalline fracture; 
sp. gr. 4°11. It is insoluble in alcohol, and only slightly soluble in 
water, dissolves in boiling hydrochloric acid, is very slightly attacked 
by nitric acid, and is but slowly attacked even by boiling sulphuric 
acid. It is reduced by hydrogen at a dull red heat, and when heated 
in the air is converted into chromic oxide. At a red heat, it is 
decomposed by hydrogen chloride, by water vapour with formation of 
hydrogen fluoride and chromic oxide, and by hydrogen sulphide with 
formation of black chromium sulphide and hydrogen fluoride. 
Fused potassium nitrate attacks chromous fluoride readily with 
formation of normal potassium chromate; fused alkali carbonates 
first convert it into an alkali fluoride and chromium oxide, whilst at 
a higher temperature a normal chromate is formed. 

Chromic fluoride, Cr,F,, is obtained in a crystalline form by the 
action of gaseous hydrogen fluoride on anhydrous chromic chloride, 
precipitated chromic oxide, hydrated chromic fluoride, or amorphous 
anhydrous chromic fluoride. 

When chromic chloride is heated to dull redness in hydrogen 
fluoride, anhydrous chromic fluoride is formed, and if the tube is 
heated at 1200°, part of the product volatilises, and condenses in 
very slender needles, whilst the non-volatilised portion solidifies to a 
deep green mass, on the surface of which are long, well-defined, 
highly refractive, green prisms. All three forms have the same 


composition. C. H. B. 


Complex Inorganic Acids. By F. Keurmann (Zeit. anorg. 
Chem., 3, 76—77).—Under certain circumstances, to be described 
later, reddish-yellow phosphomolybdates have been obtained; the 
potassium and ammonium salts dissolve readily in water. The 
corresponding acid has been obtained in the free state. 

C. F. B. 


Molybdoarsenates. By C. Friepueim (Zeit. anorg. Chem., 2, 
314—410; compare Abstr., 1890, 1066; 1891, 884).—A number of 
molybdoarsenic acids were prepared by Pufahl, by the addition of 
sulphuric acid to a mixture of barium molybdate and arsenic acid, 
and salts of the same acid were obtained by boiling together solu- 
tions of the alkali arsenates and molybdic acid. On heating a 
solution of potassium arsenate, KH,AsQ,, with molybdic anhydr- 
ide, several products are formed. The first has the composition 
K,O,As,0;,6MoO, + 5H,O, and is identical with one of the com- 
pounds obtained by Pufahl in the above-mentioned way. It 
forms characteristic, microscopic, octahedral crystals. The second 
product forms rhombohedral crystals, having the composition 
3K,0,As,0;,18M00, + 26H,O, and is identical with the compound 
obtained by the addition of potassium carbonate to an aqueous solu- 
tion of the red-coloured molybdoarsenic acid As,0;,18Mo0; + 28H,0, 
which is the third well-characterised product of the action. Ina 
similar way, this acid and the salt 3Na,0,As,0;,18Mo0, + 24H,0 
were obtained from monosodium arsenate. The nature of the pro- 
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ducts in all these cases depends not only on the quantity of molybdic 
anhydride employed, but also on the nature of the alkali arsenate. 
When dipotassium arsenate and molybdic anhydride are allowed to 
interact in molecular proportion, the compound 3K,0,As,0;,6Mo0, 
+ 25H.O is obtained, and the sodium salt, 3Na,0,As,0;,6Mo00O, + 
11H,0, is formed in a similar way. On employing a large excess of 
molybdic acid, the compound 3K,0,As,0;,24Mo00,; + 12H,0, pre- 
viously prepared by Pufahl, is obtained. In short, all the compounds 
previously prepared, in addition to several new ones, are to be ob- 
tained directly from their components. The author discusses, at 
length, the considerations which have led him to ascribe the formula 
AsO(OH).*O-MoO,"0-MoO0,"0-Mo0,OK to the compound 


K,0, As,0;,6MoOs;, 


and the constitution AsO(O-MoO,-O*MoO,°0O-MoO,"OK), to the com- 
pound 3K,0,As,0;,18Mo0;. By substituting the groups Mo(OH), 
for MoO, in these formule, it is possible also to account for the 
water molecules existing in the compounds. G. T. M. 


Preparation of Uranium at a High Temperature. By H. 
Moissan (Compt. rend., 116, 347—349).—The mixture of oxides ob- 
tained by strongly heating uranium nitrate is mixed with a slight 
excess of carbon, and strongly compressed into a carbon crucible, 
which is then embedded in magnesia, and subjected in an electrical 
furnace to the arc formed by a current of 60 volts and 450 ampéres. 
Reduction takes almost immediately, and an ingot of 200 to 220 
grams is obtained in 12 minutes. The metal is very hard, and has a 
brilliant fracture; it is not pure, but contains from 5 to 13°5 per 
cent. of carbon. Its melting point is higher than that of platinum, 
but it decomposes water at the ordinary temperature. C. H. B, 


The Determination of Equivalents by Conversion of Oxides 
into Sulphates. The Separation of the Gadolinite Metals. 
By G. Kriiss (Zeit. anorg. Chem., 3, 44—59).—Attention is called to 
the fact that the presence of impurities, even when as much as 1 per 
cent., cannot always be detected by the spectroscope, and in the case 
of compounds of the rare earths, the use of quantitative analysis is 
recommended, in order to ascertain if two successive fractions are 
identical or different. Of the various methods, the author prefers the 
conversion of an oxide into a sulphate by treating it in a crucible 
with dilute sulphuric acid, evaporating, and then igniting gently, at 
about 350°. The method is trustworthy, and uo basic sulphate is 
formed; Bailey’s statement (Trans., 1887, 676) that no constant 
weight can be obtained is shown by experiment to be incorrect. The 
use of a porcelain crucible is admissible. 

At the end of the paper is given a synopsis of the methods at pre- 
sent in use for separating metals of the cerium and ytterbriun 
groups. It is too long to reproduce here; but the following are the 
heads under which the methods are arranged :—I. Crystallisation of 
double salts. II. Precipitation of basic salts, III. Fractional pre- 
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cipitation of the earths in various forms. IV. Fractional solution. 
V. Oxidation (only in case of cerium). ©. F. B. 


Electrolysis of Solutions of Metals of the Rare Earths. By 
G. Kriiss (Zeit. anorg. Chem., 3, 60—62).—If a solution containing 
chlorides of the rare earth metals is electrolysed, hydrogen and chlorine 
are evolved at the two poles, and the oxides of the metals are pre- 
cipitated. It is obvious that the last metal to separate out will be 
that one which has the greatest tendency to combine with chlorine, 
and it should be possible to effect at least a partial separation of the 
metals by fractional electrolysis. An experiment actually showed 
that, when a mixture was precipitated in three fractions with aniline, 
and the middle fraction again separated into five by fractional elec- 
trolysis, the electrolysis effected a separation in the same sense as the 
precipitation. The vessel used was a beaker of 15 cm. diameter; 
inside it, and touching the glass, was a cylinder of copper gauze 
reaching to the top of the liquid, and forming the negative electrode ; 
the positive electrode was a rod of gas carbon placed in the axis of 
the beaker. The battery contained four Bunsen elements joined in 
series. C. F. B. 


Double Halogen Compounds of Gold. By G. Kriiss and F. W. 
Scumipt (J. pr. Chem. [2], 47, 301—302).—The authors cannot 
admit that AuBr, or Au,Br, is produced by the action of bromine on 
gold under the conditions of Thomsen’s experiments (Abstr., 1888, 


559). They are not convinced by Petersen’s arguments (this vol., ii, 
126), and still maintain that AuBr, is the ultimate product of the 
action of bromine on gold. A. G. B. 


Rapid Reduction of Potassium Platinochloride. By H. Borvy- 
rrigeR (Zeit. anal. Chem., 32, 188).—The precipitate is dissolved in 
hot water and potassium oleate added. This produces a precipitate 
containing 58 per cent. of oleic acid, 23 per cent. of platinum, and 19 
per cent. of potassium chloride. Ignited for a few minutes, it 
decomposes very readily, leaving a mixture of very active platinum 
black with-potassium chloride ; the latter can be removed by washing 
with hot water. M. J. S. 


Atomic Weight of Palladium. By A. Jory and E. Leif 
(Compt. rend., 116, 146—148).—Pure palladium was converted into 
potassium palladionitrite, and the latter into potassium _palladio- 
chloride, which was carefully recrystallised, and dried at 100°. It 
was then electrolysed in aqueous solution acidified with hydrocbloric 
acid, the deposited metal being heated in a current of hydrogen, and 
allowed to cool in a current of carbonic anhydride; as a mean of 
eight determinations, Pd = 105°438, when H = 1, O = 15°96, and 
Cl = 35°37. This value is almost identical with that obtained by 
Bailey and Lamb, 105°459 (Trans., 1892, 745—753). 

Reduction of the palladiochloride in hydrogen gave, as a mean 
result of two experiments, Pd = 105°665, but the experiments are 
being continued. C. H. B. 
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Physical Properties of Fused Ruthenium. By A. Jory (Compt. 
rend., 116, 430—431).—Ruthenium can be fused and obtained in 
ingots of 25 to 30 grams by means of the electric arc. In order to 
avoid volatilisation as far as possible, the metal should be heated very 
rapidly. The metal, after treatment with aqua regia and hydrofluoric 
acid, is heated in hydrogen to reduce the superficial film of oxide. 
It then has a grey colour, more like that of iron than of platinum, its 
hardness is comparable to that of iridium, and it is brittle when cold, 
but somewhat malleable at a red heat. The sp. gr. of the fused and 
powdered metal at 0°, compared with water at 4°, is 12-063. . 
C. H. B. 


Mineralogical Chemistry. 


Origin of the Diamond. By J. Werrn (Compt. rend., 116, 
323—326).—Consideration of the mode of occurrence, crystalline 
form and aspect, and the general physical and chemical properties of 
the diamond leads the author to conclude that diamonds have been 
formed under pressure at a high temperature in presence of hydrogen 
containing more or less carbon, and have been cooled rapidly. 
Bort contains 0°5 per cent. of hydrogen, and when heated under 
water, gives off bubbles of gas. C. H. B. 


Graphite, Carbonado, and Microscopic Diamonds in Blue 
Earth from the Cape. By H. Moissan (Compt. rend., 116, 292— 
295).—Blue earth from De Beer’s Mine was treated with boiling sulph- 
uric acid for several hours, washed, treated with aqua regia, and again 
washed. It was then subjected to repeated alternate treatment with 
hydrofluoric and sulphuric acids. 2 kilos. of the earth left only a 
very minute quantity of a residue containing brilliant, hexagonal or 
lamellar crystals of graphite which yielded a greenish graphitic oxide 
when treated in the usual way, together with microscopic grains of 
carbonado and diamonds, mixed with amber-yellow grains and long, 
transparent, non-combustible prisms, both of which can be decom- 
posed by fusion with potassium hydrogen sulphate and subsequent 
treatment with hydrofluoric and sulphuric acids. Carbonado has 
previously been detected in the blue earth by Couttolenc, who, how- 
ever, did not recognise the presence of microscopic diamonds. 

C. H. B. 

Cupro-iodargyrite, a new Mineral. By H. Scuutze (Chem. 
Zeit., 16, 1952).—Among some minerals from the San Agustin Mine, 
Iquique, Chili, the author found specimens of a copper silver iodide, 
hitherto not observed in nature. The new mineral has a sulphur- 
yellow colour with an adamantine lustre. On analysis, it yielded the 
following results :— 


Cc. Ag. I. 
15°91 25°5 57°75 
VOL. LXIV. ii. 
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These results are in accord with those demanded by the formula 
Cul,AgI (compare Abstr., 1891, 1436). B. H. B. 


Cuproplumbite from Butte City, Montana. By J. T. De Bet. 
(Amer. Ohem. J., 14, 620—621).—An analysis of this substance 
gave— 


Cu. Pb. 8. Si0,. Total. 
61°32 18°97 17°77 1°58 99°64 


This agrees approximately with the formula 5Cu,S,PbS. The 
mineral is amorphous, of bluish-grey-black colour, lustre submetallic, 
fracture uneven, fuses with spirting, sp. gr. = 5°39, hardness = 2°5, 
From considerations regarding its specific gravity, it is classed rather 
with galena than with chalcosite. C. F. B. 


Platiniferous Nickel Ore from Canada. By F. W. Crarke and 
C. Catiett (Chem. News, 67, 53—54; from Bull. U.S. Geol. Surv., 
No. 64).—An analysis of nickel ore from the mines at Sudbury, 
Ontario, gave the following results :— 


Ni. Fe. Si0,. Cu. 8. Total. 
41°96 15°57 1:02 0°62 40°80 99°97 


These figures correspond approximately with the formula Ni,FeS;,. 
In short, the mineral has the composition Ni,S;, with about one- 
fourth of the nickel replaced by iron. The only known species with 
which this agrees is Laspeyres’s polydymite, of which the Sudbury 
mineral is evidently a ferriferous variety. The peculiarity of this ore 
is that it contains platinam in appreciable quantities, three specimens 
of the Sudbury ore assayed showing respectively 0°0087, 0°006, and 
0:024 per cent. of platinum. Probably the platinum exists in the ore 
as sperrylite. B. H. B. 


Brazilite. By E. Hussakx (Jahrb. f. Min., 1893, i, Mem. 89).—An 
analysis of the monoclinic mineral brazilite by C. W. Blomstrand 
showed that it consists of pure zirconia, the analytical results being as 
follows :— 


ZrO,. SiO, Al,O;. Fe.0;. CaO. MgO. Alkalis. Loss. Total. 
9652 070 O43 O41 O55 010 O42 039 99°52 
B. H. B. 
Statuary Marble from Rutland, Vermont. By J. T. Dr Bru 
{ Amer. Chem. J., 14, 626—627).—This marble is very pure, contain- 
ing as impurities only the following percentage amounts :—Si0O,, 
0167; Fe,O; and Al,O,, 0°062; Na,O, 0°065; K,0, 0:004; MgO, 
0-079. The lime prepared from it is but little inferior to that from 
Carrara marble, if required for the separation, in analysis, of magnesia 
from alkalis. C. F. B. 


Electrical Calamine from Wythe Co., Virginia. By A. 
Jones (Amer. Chem. J., 14, 621).—A peculiarly pure specimen of 
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ZSiO, + H,O. It occurs occasionally as a layer of bright, trans- 
nt, colourless crystals, encrusting to a depth of 1—2 mm. the 
snow-white opaque sheets of the ordinary ore. C. F. B. 


The Mesotype Group in the Puy-de-Déme. By F. Gonnarp 
(Jahrb. f. Min., 1893, i, Ref. 247; from Bull. soc. fran. min., 14, 
165—174).—The zeolite described by Guilleruin as mesotype from 
the Puy-de-Déme is shown by analysis to be scolezite. It was, 
however, probably not derived from the Puy-de-Déme, for all the 
mesotypes of this district examined by the author are shown to be 
natrolite. The following are the results of two analyses, I, mesotype 
from the Puy-de-Marman, and II, from the Tour de Gevillat :— 


Si0.. Al,O;  Na,O. a0. 4H.O. ‘Total. 
I. 48:03 26°68 15°61 — 9°62 99°94. 
II. 47°88 2612 -15°63 0°45 9°80 99°88 
B. H. B. 
Paranthrite from Clay Co., N. Carolina. By W. N. Berxe.ey 
(Amer. Chem. J., 84, 628).—This mineral occurred in a corundum 
mine, in a pocket near the centre of a 6-foot vein, consisting of 
decomposed albite, corundophilite, and chloritic minerals, lying 
between chrysolite and horblende gneiss. It consists of bluish-grey, 
rounded, crystalline lumps; sp. gr. = 2°75, hardness = 5°5, composi- 
tion :-— 
Si0.. Al,Os. CaO. Na,0O. HO. 
47°54 34°03 17°23 1°82 1-02 
C. F. B. 
Glauconite from Hanover Co., Virginia. By M. B. Corsr and 
C. Baskervitte (Amer. Chem. J., 14, 627—628).—This occurs in a 
bed of greensand marl. It appears as rounded grains interspersed 
with seams of quartz and with some spots of a much deeper green 
colour than the main portion. It is almost insoluble in strong acids, 
but after gentle ignition, when it turns brown, it is completely 
gelatinised by hydrochloric acid. II has a sp. gr. = 2°83, fusibility 
= 45. 
SiO, 
comb. Quartz. Al,O;. FeO;. FeO. MgO. CaO. K,O. 
I. 43:34 822 662 1516 833 O95 O62 415 
Il. 47-43 276 733 1203 943 290 O57 575 
Na,O. H,0. Total. 
I. 1°84 10°32 99°55 
IL, 0°42 9°85 98°49 
C. F. B. 
Constitution of Spherulites in Acid Eruptive Rocks. By 
W. Cross (Jahrb. f. Min., 1893, i, Ref. 294—297; from Bull. Phil. 
Soc. Washington, 11, 411—444).—The author regards microfelsite as a 
mechanical mixture of quartz and felspar (chiefly orthoclase) in vary- 
ing quantities. Among the spherulites in the rocks of Rosita Hills 
and Silver Cliff, he has not found one that is not composed of definite 


minerals. Analysis of two obsidians, from Silver Cliff, with large 
22—2 
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spherulites, and from Rosita Hills, shows that the glass consists almost 
exclusively of alkalis and alumina (in the felspar ratio), silicic acid, 
and water. B. H. B. 


The Meteorite from Cafion Diablo. By H. Moissan (Compt. 
rend., 116, 288—290, and C. Friepet, ibid., 290—991).—Part .of the 
meteorite from Caiion Diablo (Absir., 1892, 284, 497 ; this vol., ii, 174), 
when treated with hydrochloric acid until all the iron was dissolved, 
left a residue of carbon in the form of an impalpable powder, thin 
maroon-coloured plates, similar to those obtained from iron cooled 
under pressure, and rounded fragments of high density. The latter, 
when treated with nitric acid and potassium chlorate, left two yellowish 
fragments, with a fatty lustre and a general appearance recalling the 
contorted crystallisation of bort. They scratched ruby easily, and one 
of them when burnt in oxygen yielded carbonic anhydride. The 
larger of the two fragments measured 0°7 by 03mm. The denser 
carbon was associated with a grey substance in dendritic masses, 
which somewhat resembled platinum, but was not attacked by aqua 
regia. The meteorite is very far from being uniform in composition, 
considerable differences being observed in parts not more than 10 mm.’ 
distant from one another. 

Friedel has not found in the same meteorite such large fragments 
of diamond, but has recognised amongst the microscopic grains of 
carbonado that he obtained, a certain number of small, transparent 
grains, which are, doubtless, whitediamond. The dendritic substance 
is an iron sulphide, the composition of which corresponds with the 
formula Fe,S. C. H. B. 


Physiological Chemistry, 


Elimination of Carbonic Oxide. By L. pe Satr-Marriy 
(Compt. rend., 116, 260—263).—When a rabbit partially poisoned by 
carbonic oxide, is placed under such conditions that natural elimina- 
tion is impossible, as in a Regnault and Reiset’s apparatus filled with 
air containing a known quantity of carbonic oxide, a certain quantity 
of the gas is slowly but regularly destroyed, the destruction taking 
place more actively the smaller the quantity of carbonic oxide that 
the animal has inhaled. 

In estimating the proportion of carbonic oxide necessary to make 
a confined atmosphere fatally poisonous, the time during which the 
gas is inspired is an important factor, and it is probable that the 
quantity required is much smaller than has hitherto been supposed, 
provided that respiration of the mixture is continued for several 


hours. C. H. B. 


The Influence of certain Sulphur Compounds on Meta- 
bolism. By W. J. Smitn (Zeit. physiol. Chem., 17, 459—467).— 
In a previous communication (Therap. Monatsh., November, 1888), it 
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was shown that by metabolic’ changes sulphonal is converted into 
ethylsulphonic acid, whilst sulphuric acid is not formed in appreci- 
able quantities. The present research relates to other sulphur com- 
pounds, and the experiments were carried out ona dog. For three 
days the animal received 1 lb. of dog biscuit and 1 litre of water 
daily. This was followed by a period of three days in which the 
drug was given in addition. The urine in the two periods was col- 
lected, analysed, and compared. 

Acetone Ethylmercaptol.—T here is no increase in the total sulphuric 
acid excreted, but qualitative examination showed the presence’of an 
organic sulphur compound, which is readily soluble in water. Con- 
sidering the near relationship of the drug given to sulphonal, it is 
probable that this compound is ethylsulphonic acid. The urine also 
contains small quantities of sulphonal. 

a-Trithiouldehyde, C.H,283.—This is well absorbed from the intestine. 
The urine contains a small quantity of a sulphonate containing 
393 per cent. of sulphur. Analysis of its crystals (m. p. 230°) 
agrees with the formula C,H,,S;0,. The greater part of the sulphur 
appears in the urine as sulphuric acid. 

Thioglycollic acid.—This causes sickness, but a small amount is 
absorbed, and leads to an increase in the urinary sulphates, 

Ethylidenediethylsulphone.—There is a very slight rise in the 
urinary sulphates, and a small quantity of the drug was recovered 
unchanged from the urine. 

Ethylenediethylsulphone.—There was no rise in the urinary sulph- 
ates. 

The general conclusion drawn is, that urinary sulphates do not 
normally originate by oxidation of the sulphur-containing radicles in 
proteid matter, but by oxidation of sulphur compounds analogous to 
thioglycollic acid, cystin, and cystein. W. D. H. 


Phosphorus and the Lecithins. By W. Maxweii (Amer. 
Chem. J., 15, 185—195).—It has been shown in previous papers (Abstr., 
1891, 489 and 511) that during the germination of seeds, the ratio of 
inorganic to organic phosphorus, presumably in the forms of phosph- 
ates and lecithins respectively, gradually decreases, the increase of the 
organic corresponding with the decrease of the inorganic phosphorus. 
It is now shown that during the development of the hen’s egg, the ratio 
of inorganic to organic phosphorus gradually increases, the organic 
phosphorus, presumably in the form of lecithins, being converted into 
the phosphates of the bone of the chick. The lecithins were extracted 
from the yolk by alcohol and ether in succession, and the phosphorus 
of the extract converted into phosphate and weighed as magnesium 
pyrophosphate. The amount of phosphorus present in the form of 
nucleins, and in the shell, is so minute as to be negligible. At a 
certain stage in the development, the organic phosphorus was observed 
to increase for a time, a phenomenon which may be attributed to the 
conversion of the original inorganic phosphates of the egg into iecithins 
by the organism, previously to reconversion into bone phosphates. 

Jn. W 


. 
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Alkaloids in Cod Liver Oil. By J. Bovumuor (Compt. rend., 
116, 439—441).—The alkaloids of cod liver oil are of biliary origin, 
and pre-exist in normal hepatic tissue; they are not produced by any 
process of fermentation. If a thin section of the fresh tissue is 
exposed to gaseous hydrogen fluoride or hydrogen chloride for half an 
hour, and then dried under a bell-jar, numerous crystals can be 
observed under the microscope. These crystals are never enclosed in 
the hepatic cellules, but are localised in the extracellular liquid and 
in the biliary canaliculi; the hydrochlorides of dihydrotoluidine, 
aselline, and morrhuine can readily be recognised. If the section is 
moistened with a solution of platinic chloride, and again dried, the 
acicular crystals of morrhuine platinochloride are formed. 

The author uses the term pangaduine to denote the mixture of all 
the alkaloids contained in the oil. This mixture is soluble in alcohol 
of 80°, in an aqueous solution of glycerol, &c.; it leaves 3°5 per cent. 
of ash. 

Pangaduine is of special value in all maladies characterised by im- 
perfect nutrition: gout, rheumatism, diabetes, neurasthenic weak- 
ness, overwork, and all cases where there is abnormal production or 
elimination of toximes. In tuberculosis, pangaduine stimulates general 
nutrition, and thus increases the powers of resistance. C. H. B. 


Excretion of Ethereal Hydrogen Sulphates in Cholera. By 
E. Baumann (Zeit. physiol. Chem., 17, 511—512).—Pouchet states 
that the excretion of ethereal sulphates in cholera is at a minimun. 
Renewed investigation of this point is necessary, taking into account 
the different stages of the disease. In some stages, the urine certainly 
contains excess of indican, and in pure cultures of the Comma bacillus 
indole is produced. W. D. H. 


A Crystalline Globulin occurring in Human Urine. By D. 
Not Paton (Proc. Roy. Soc. Edin., 19, 102—115).—In the urine of 
a patient recovering from a prolonged attack of diarrhoea, the per- 
centage of proteids was found to be very high—2‘00 per cent., of 
which 1-92 consisted of globulin. On another occasion, the total pro- 
teids were 3°82, of which globulin was 3°732. It was obtained by pre- 
cipitation with ammonium sulphate, filtering, washing, and dialysing; 
the crystals were elongated and rhombic, and larger than those of 
tyrosine, but, instead of being acicular, they were terminated by a 
characteristic angular extremity—coagulation occurs below 60° and 
above 56°—dried at 110°, they were found to consist of C 51°89 per 
cent., H 6°88, N 16:06, S 1°24, O 23°93. 

The remainder of the paper is of physiological interest only. 

E. W. P. 
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Chemistry of Vegetable Physiology and Agriculture. 


Ammoniacal Fermentation in Soils. By A. Miinrz and H. 
Coupon (Compt. rend., 116, 395).—When soil is sterilised by heating 
at 120°, ammoniacal fermentation is completely prevented. A tempera- 
ture of 110° is not sufficient to produce this result. The production of 
ammonia is not due to a single organism, but several bacilli and micro- 
cocci, and some moulds, seem to be almost equally effective. It is note- 
worthy that nitrification, which is beneficial, is brought about by only 
one organism, whilst ammoniacal fermentation, which as a rule is 
harmful, can be produced by a comparatively large number of 
organisms. C. H. B. 


The Nitrogen Question. By A. Prrermann (Bull. Acad. roy. 
Belg. [3], 25, 267—276; compare Abstr., 1890, 816, and this vol., 
ii, 33).—The object of the experiments described in this paper was to 
ascertain the effect of sterilisation on nitrogen fixation. The appa- 
ratus, of which a sketch is given, consisted of a large inverted bell 
jar (125 litres capacity) in which two flower pots were placed. The 
bell-jar was connected with an aspirator. The air before entering 
the bell-jar passed through cotton wool, and through vessels con- 
taining sulphuric acid, and sodium carbonate respectively. There 
was also an arrangement for boiling the water used for watering. 
The soil with mineral manure (the same as was used previously, loc. 
cit.) was sterilised by heating for five hours at 150°. The seeds were 
sterilised by immersion in mercuric chloride solution. The experi- 
ments were: as follows:—(1) Soil, not sterilised, without higher 
vegetation, but covered with green and red alge. (2) Sterilised soil, 
without vegetation of any kind. (3) Sterilised soil with barley. 
(4) Soil, not sterilised, with barley (this experiment was lost). 
(5) Sterilised soil, watered with sterilised water; no cryptogamic 
vegetation. (6) Soil, not sterilised, watered with rain-water; the 
soil gradually became covered with lower vegetation. 

The numerical results, as regards nitrogen, are next given. 


Nitrogen (grams). 


At commencement. At conclusion. 


' In soil. | In seed.| Total. | In soil. | In produce. | Total. 


1....| 0°0255 0°0255 | 0° 0 -0294 
2....| 0°0255 0°0255 | 0- 0 0240 
3....| O-0511 | 0° 0°1084 | 0° . 0+1067 
5..-.| 00438 0° 0438 | 0- 0 0430 
6....| 0°0438 0-0738*| 0- 0-0769t; +0°00381 


\ 


* Including 0 ‘0300 gram in rain water added. 
+ Including 0 °0247 gram in drainage. 
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The results show that barley is not able to fix free nitrogen, and 
that (as was always maintained by Schloesing) perfectly bare soils are 
also unable to fix nitrogen. Soils covered with lower vegetation 
become richer in nitrogen. This explains the previous results with 
barley (loc. cit.); the gain of nitrogen in these experiments was not 
due, as was then supposed, to fixation by the barley itself, but was 
brought about by the alge with which the surface of the sand was 
more or less covered. Both the earlier, and the new, results are thus 
in accordance with those of Hellriegel and Wilfarth, and of Schloesing, 
jun., and Laurent, in showing nitrogen fixation by leguminous plants 
in symbiosis with nodule organisms, and by lower vegetation, and the 
absence of such fixation in the case of sterilised soils, and in a non- 
leguminous higher plant alone. N. H. M. 


Pre-existence of Gluten in Wheat. By Batuanp (Compt. rend., 
116, 202—204).—According to Johannsen, no gluten can be obtained 
from wheat by washing with water at 0°, but the quantity increases 
with the temperature up to 40°, and then diminishes as the tempera- 
ture rises. The author finds, however, that gluten can be obtained 
by treating wheat flour that had been kept for several days at —8° 
with water at 2°; and experiments made at 2°, 15°, and 60° with the 
same flour gave respectively 27:0, 27°6, and 30 per cent. of moist 
gluten. If flour is kept for 36 hours in an atmosphere containing 
sulphurous anhydride produced by the combustion of 60 grams of 
sulphur per cubic metre, no gluten can be obtained by the usual 
method, but it can readily be separated by using water containing 
salt in solution, or by mixing the flour with a known weight of moist, 
well-washed gluten, and proceeding in-the usual manner. 

The author concludes that gluten pre-exists in wheat. 

C. H. B. 


Proteids of Linseed. By T. B. OsBorne (Amer. Chem. J., 14, 
629—661).—The paper contains a detailed account of the manner in 
which the proteids were separated: for this the original must be 
consulted. The main results of the experiments were as follows :— 
Extracts of linseed meal (with water, aqueous sodium chloride, and 
dilute aqueous potash) contain a globulin precipitable by dialysis; a 
proteid, resembling both globulin and albumin, precipitable by long- 
continued heating at 100°, as well as by sodium chloride in the pre- 
sence of an acid; proteose and peptone-like substances, and a proteid 
not extracted by sodium chloride solution, but soluble in dilute aqueous 
potash. All attempts to determine the amounts of these various sub- 
stances failed because of change, while in solution, into non-proteids. 
It was further found that the relative amount of the various proteids 
was very variable; it is almost certain that the more soluble forms 
were largely, if not wholly, derived from the globulin in consequence 
of alteration during extraction and separation. The globulin crystal- 
lised in octahedral crystals or in spheroids, and in composition is 
similar to the globulin of squash seed. It has a tendency to become 
partially transformed into an “albaminate,” which is insoluble in 
cold sodium chloride solution, but dissolves in dilute sodium carbon- 
ate, and also in warm sodium chloride, being reconverted in the last 
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case into the original globulin. A proteose was obtained resembling 
closely in composition the deuterovitellose formed when the crystal- 
lised vitellin of squash seeds is digested with pepsin-hydrochloric 
acid. C. F. B. 


Analyses of Kale and Turnip Salad, and Okra. By J. D. 
TivsLEY (Amer. Chem. J., 14, 625—626).—The kale and okra pods 
were weighed immediately after cutting, the turnip salad not until 
after some hours, when it had wilted somewhat. 


Kale Turnip 
100 parts of the “fresh” plant. salad. salad. Okra pods, 


Water by air-drying ’ 77°78 83°07 
Water at 100° ‘ 2°27 ‘ 
Solid matter , , 19°95 


Solid matter containing— 


o- 2°62 
Ether extract . 1°59 
Crude fibre F 1°57 
Crude starch, gum, &c ; 8:07 
Crude protein 6°10 
Nitrogen, total ’ 112 
Nitrogen, proteid ; 0°68 


Analyses of “Black Earth.” By F. P. Dunnineton and T. C. 
Wuittock (Amer. Chem. J., 14, 621—623).—The following two 
analyses are given, one (I) of a soil from the prairie land of Red 
River, near Winnipeg, Manitoba, the other (II) of Russian tschern- 
ozem or black earth from District Balashoff, Government of Saratoff ; 
the two soils are similar in appearance. 


Amorph. 

Sand. SiO, Fe,0;. Al,O,; TiO, CaO. MgO. SO;. COs. 
L. 5982 545 400 714 064 O61 O61 0:03 0°37 
Il. 53°71 1280 413 604 O63 075 021 006 0-02 

Organic 
P,0;. K,0. matter*, H,O. Total. 
I, 0°13 1°91 12°49 6°86 99°76 
II. 0°16 1:97 14°91 504 100°43 


The two soils are thus similar in chemical composition ; they occur 
in the same latitude, with the same general relief and climate, and 
have a similar geological history. ‘“ May they not therefore be pro- 
perly considered as of the one variety of soil, ‘ black earth?’ ” 

C. F. B. 


* Contains humus, 0°45 and 0°44, and total nitrogen, 0°44 and 0°31 respectively. 


294 


Analytical Chemistry. 


Use of Thallium Silver Nitrate for Separating Minerals. By 
J. W. Rereers (Jahrb. f. Min., 1893, i, Mem. 90—94).—In an investi- 
gation of the isomorphous relations between silver nitrate and the 
alkali nitrates, the author observed that the double salts of silver 
nitrate with potassium and ammonium nitrates had very low melt- 
ing points in comparison with the simple salts. The lowering of 
the melting point is still more considerable in the case of the thallium 
double salt, as is shown by the following figures. 


TINO. AgNO. TlAgN,0, ° 
Melting point 294° 75° 


The remarkable fusibility of this salt, together with its high 
specific gravity, suggested the possibility of employing it in a molten 
condition for separating minerals. The results have been found to be 
thoroughly satisfactory. The sp. gr. of the molten mass is about 5:0, 
for zircon (sp. gr. 4°5) and braunite (sp. gr. 48) float, whilst mag- 
netite (sp. gr. 5°2) sinks. The salt may easily be fused over a water- 
bath, the result being a colourless, limpid liquid. With this salt, the 
author has been able to separate from the sand of the Dutch coast a 


large number of garnets, some zircon crystals, rutile, and magnetite 
grains. B. H. B. 


Estimation of Precipitates by an Optical Method. By E. 
Actor (Compt. rend., 116, 200—202).—The quantity of precipitate is 
determined by measuring the length of the column of turbid liquid 
necessary to cut off the visible form of the brightest part of a flame 
such as that of a petroleum lamp. The apparatus used is of the same 
type as a Dubosq colorimeter. In order to keep the precipitate in sus- 
pension and secure homogeneity, the liquid is mixed with gum, dextrin, 
glucose, &c. Constants have, in the first place, to be determined for 
each substance in various degrees of concentration, and also for each 
observer. C. H. B. 


Normal Borax Solution. By T. Satzer (Ber., 26, 430; com- 
pare Rimbach, this vol., ii, 233).—A_ question of priority. 


Sensitive Litmus Indicator. By J. Liirrxe (Zeit. anal. Chem., 
31, 692).—100 grams of litmus is extracted with warm water, and 
the extract, concentrated to 200 c.c., is mixed with 20 c.c. of 25 per 
cent. hydrochloric acid, and dialysed until the acid is removed. The 
residual colour is extremely sensitive to traces of acid or alkali. By 
precipitating the concentrated solution with alcohol and drying the 
precipitate, a solid preparation is obtained which can be kept un- 
changed for a long time. Another method consists in spreading the 


solution on glass plates and drying in a stream of carbonic anhydride. 
M. J. S. 
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Quantitative Spectrum Analysis. By G. Kriss and H. Kriiss 
(Zeit. anorg. Chem., 1, 104—125).—This paper contains many useful 
practical details. It is divided into three sections :—1. Comparison 
of Various Methods of Quantitative Spectrum Analysis. 2. Influence of 
Temperature on the Absorption Spectrum of Coloured Solutions. 3. Im- 
proved I’orm of Vierordt’s Spectrophotometer. A drawing is given of 
the apparatus described in the third section. A. R. L. 


New Direct Separation of Chlorine, Bromine, and Iodine. 
By P. Jannascu and Ks Ascuorr (Zeit. anorg. Chem. 1, 144—149 and 
245—247).—The authors proceed at first on the same lines as Gooch 
(Abstr., 1891, 361), thus :—A solution of sodium chloride, potassium 
bromide, and potassium iodide (about 8 grams of each) is dissolved in 
water (750 c.c.), acidified with dilute sulphuric acid (loc. cit.), and a 
solution of sodium nitrite (1 gram) in water (10 c.c.) added. Instead 
of boiling off the iodine and allowing it to escape, a current of steam 
is passed through the mixture, contained in a specially constructed 
flask, whereby the liberated iodine is driven off in a quarter of an 
hour, and is collected as iodide in a second flask containing a mix- 
ture of 5 per cent. sodium hydroxide solution (50 c.c.) and 3 per 
cent. hydrogen peroxide (50 c.c.). 

The residual mixture of chloride and bromide is now rendered 
alkaline, evaporated to about 50 c.c., acidified with dilute (1: 3) 
acetic acid (60 c.c.), and a concentrated solution of potassium per- 
manganate (1—1°5 grams) added. A slow current of steam is then 
passed through, whereby all the bromine (but no chlorine) is driven 
over in 45 minutes, and may be collected in sodium hydroxide solu- 
tion. The residual solution containing the chloride is treated with 
soda and alcohol, and the precipitated manganese oxide filtered off 
and washed; the three halogens can now be precipitated separately 
with silver nitrate as usual. 

In the second communication, the authors state that when 
chemically pure acetic acid is employed with their method, the values 
obtained for bromine are no longer low. A brisk current of steam is 
passed through the solution containing chlorine and bromine during 
the distillation, in order to drive over the bromine as quickly as 
possible; the distillation lasts 14 hours. The manganese is pre- 
cipitated from the residual liquid by ammonia and hydrogen per- 
oxide, the precipitate collected and washed with 1 per cent. sodium 
nitrate solution before determining the chlorine in the filtrate. 

A. R. L. 

Microchemical Detection of Sulphur. By F. Emicu (Zeit. 
anal. Chem., 32, 163—167).—With scarcely an exception, metallic 
sulphides, when reduced to fine powder, moistened with a solution of 
calcium chloride, and exposed for a few minutes to the vapours from 
saturated bromine water, undergo oxidation, resulting in the forma- 
tion of calcium sulphate, the characteristic crystals of which can be 
identified by microscopic examination. With a magnifying power of 
300 diameters, as little as 0°00002 milligram of sulphur affords 
distinct indications. Out of 59 mineral sulphides examined, molyb- 
denite alone resisted oxidation obstinately, 20 hours elapsing before 
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any calcium sulphate crystals could be observed; a momentary 
roasting, however, accelerated the operation immensely. 

For organic sulphur compounds, the reaction is not a general one, 
although it succeeds with some, such as the thiocyanates, thiourea, 
mustard seed, and the mustard oils, &. M. J. S. 


Estimation of Nitrogen in Coal Gas. By C. H. New (J. Soc. 
Chem. Ind., 11, 415—418).—The method consists in first removing the 
majority of the bases and certain hydrocarbons, such as benzene and 
xylene, by passing the gas through concentrated sulphuric acid 
(sp. gr. 1°85), and then converting the whole of the remaining hydro- 
carbons into carbonic anhydride and water, by conducting the gas 
over red-hot copper oxide. The gases which result from this treat- 
ment consist of carbonic anhydride and nitrogen, so that the former 
may be absorbed by soda, and the volume of the remaining nitrogen 
ascertained. 

The apparatus employed consists of the following parts :—l. An 
apparatus for generating carbonic anhydride. 2. A burette graduated 
to hold 100 c.c. of gas, fitted at: the top with a three-way tap, and con- 
nected at its lower extremity with an aspirator. 3. A combustion 
furnace, containing a combustion tube about 80 cm. long, projecting 
some 10—12 cm. beyond the furnace, and packed with coarse copper 
oxide to within 7 cm. of the ends of the tube, which are fitted with 
india-rubber corks ; through each of these a piece of small-bore glass 
tubing passes, one of these being connected with a small bottle of 
about 30 c.c. capacity, containing concentrated sulphuric acid. 4. A 
receptacle for collecting the carbonic anhydride and nitrogen result- 
ing from the combustion of the coal gas, capable of holding 200 c.c., 
and graduated with a containing mark at-150 o.c. and at 200 c.c. 
5. A Hempel’s gas apparatus. 

The method, which may be carried out in 30 minutes, consists in 
raising the combustion tube and its contents to a full red heat, during 
which operation a current of air is aspirated through the tube. The 
air is theti stopped, and a brisk current of carbonic anhydride passed 
through the sulphuric acid absorber and combustion tube, the generat- 
ing apparatus having been attached to the latter through the three- 
way tap. The tube connecting the three-way tap with the absorbing 
bottle is now closed by a pinch-cock, and the gas receiver, having been 
filled completely with mercury, is connected with the other end of the 
combustion tube, taking care to avoid the entrance of any air. The 
pinch-cock intervening between the carbonic anhydride generator and 
the three-way tap is also closed. The india-rubber tube connecting the 
absorption bottle with the three-way cock is then temporarily removed, 
and after displacing all air in the burette with mercury, coal gas is 
admitted by connecting with the gas supply and lowering the 
aspirator bottle, the gas being adjusted to the 100 c.c. mark by 
levelling the height of the mercury. The absorption bottle is now 
again connected with the three-way tap, and the pinch-cocks both 
here and at the top of the receiver are opened. The gas is then 
slowly chased over from the burette through the absorption bottle 
and the combustion tube, the rate at which the gas is passing being 
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ascertained by observing the bubbles in the absorber. The displace- 
ment of the 100 c.c. of gas should occupy about 15 minutes. The 
connection with the burette is then closed, and the tap once more 
connected with the carbonic anhydride generator, from which a 
current of gas is slowly passed through the whole apparatus, dis- 
placing the coal gas in the absorber, and carrying over all the 
nitrogen in the combustion tube into the receiver. The mercury in 
the receiver is brought nearly to a level during the experiment, main- 
taining the gas, however, under a slight pressure, and adjusting the 
same by means of the small tap at the bottom, so that when the gas 
reaches the 150 c.c. mark, and the pinch-cock at the top and the tap 
at the bottom are simultaneously closed, the levels of the two 
columns of mercury are coincident with each other. The receiver is 
then disconnected, and the combustion tube having been opened to 
the air, the pump is again started to reoxidise the copper oxide. The 
wide mouthed limb of the receiver is then filled with mercury, and 
100 c.c. of the gas passed into the Hempel burette, the carbonic 
anhydride being absorbed with soda in the usual way. It has also 
been found necessary to remove traces of oxygen from the gas 
before taking the final reading of the nitrogen. The volume of the 
remaining gas is then noted, calculated to 150 c.c., and after correc- 
tion for temperature and pressure gives the volume per cent. of 
nitrogen. D. B. 


Dumas’ Method of estimating Nitrogen in Organic Sub- 
stances. By J. O’Suntivan (J. Soc. Chem. Ind., 11, 327—328).— 
The author’s experience with the absolute method of Dumas proves 
that the gas obtained invariably contains an appreciable quantity of 
nitric oxide, and that the amount is not much influenced by the pre- 
sence of the usual copper in the combustion tube. By discarding 
the copper, and substituting a plug of asbestos, not much more nitric 
oxide is found in the gas. This does away with the tedious process of 
reducing the oxidised copper. As there is always nitric oxide in the 
gas, more accurate results are obtained by measuring the quantity of 
nitric oxide and nitrogen by means of a gas analysis apparatus. 

D. B. 

Stock’s Process for the Estimation of Nitrogen. By W. F. K. 
Stock (Analyst, 18, 58, and 58—60).—The author (compare Abstr., 
1892, 1592) has dispensed with one of the bunsen burners. The 
apparatus has been simplified, and now consists of a 150 c.c. Wurtz 
flask, the tube of which runs into the condenser, and is kept at boil- 
ing point by the ammoniacal steam from the distilling flask. Nota 
trace of sodium hydroxide finds its way into the distillate. 

The author, in the second paper, defends his process against an 
attack made on it by Skertchly, who does not seem to have strictly 
followed the directions given. L. pe K, 


Estimation of Nitric acid by means of Cinchonamine Salts. 
By P. Gammareti (Gazzetta, 22, ii, 635—642).—Arnaud’s method of 
estimating nitric acid (Abstr., 1884, 87), based on the sparing solu- 
bility of cinchonamine nitrate, is of little value. 100 parts of a 
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saturated aqueous solution contain 0°21 part of the salt at 11°5°, so 
that a loss of 3 per cent. or so is incurred, even when the minimum 
quantity of liquid is employed in the analysis. The solubility of 
the salt remains practically the same when a 1 per cent. aqueous 
solntion of potassium sulphate or chloride is used in place of water. 
The nitrite forms small prisms, which melt at 174° with decomposi- 
tion ; it is more soluble than the nitrate, 100 parts of its saturated 
aqueous solution containing 0°52 part of the salt at 10-4° and 0°63 


part at 13°8°. W.. J. P. 


Reaction of Nitrites, and its Applications. By C. M. Vay 
Deventer (Ber., 26, 589—593).—Schaffer pointed out long ago that 
an intensely yellow liquid is obtained when a few drops of potassium 
ferrocyanide and then a little acetic acid are added to a very dilute 
sulphuric acid solution of potassium nitrite. The author finds that 
the action in this case is expressed by the equation 2K,Fe(CN), 
+ 2HNO, + 2C0,H,O, = K,Fe,(CN),. + 2KC,H;0, + 2NO + 2H,0, 
and that even in the cold the formation of nitric oxide takes place 
quantitatively, so that the reaction can be made use of not only for 
the preparation of nitric oxide, but also for the detection and estima- 
tion of nitrous acid. 

For preparing nitric oxide, a mixtnre of solutions of potassium 
ferrocyanide and potassium nitrite is gradually added from a stop- 
pered funnel to a flask containing acetic acid; the contents of the 
flask must be vigorously shaken during the operation. 

Nitrous acid can be detected, even in presence of nitric acid, which 
is without influence, by the evolution of nitric oxide which takes 
place on mixing the above-mentioned solutions, provided that the 
quantity of nitrite is not so small that the whole of the gas re- 
mains in solution; a feeble, and only a momentary, gas evolution 
is observed when about 4 milligrams of potassium nitrite are present 
in every 20 c.c. of the mixture of the three solutions. 

The estimation of nitrous acid can be conveniently carried ont as 
follows. ‘ A eudiometer, provided with a stopcock, is completely 
filled with an approximately 14 per cent. solution of potassium ferro- 
cyanide, and the open end is then dipped vertically into a vessel con- 
taining the same liquid; the nitrite solution is introduced with the 
aid of a funnel attached to the upper end, the funnel being washed 
first with a little water, then with acetic acid, and finally with a small 
quantity of concentrated potassium ferrocyanide. As soon as the 
gas evolution begins to slacken, the eudiometer is vigorously shaken, 
the open end being kept dipped into the solution of potassium ferro- 
cyanide, until the level of the liquid in the eudiometer remains 
stationary. Water is then slowly introduced at the top with the aid 
of a funnel, and, as soon as the potassium ferrocyanide solution has 
been almost completely displaced, the open end is closed with the 
thumb and the tube vigorously shaken; it is then dipped into the 
potassium ferrocyanide solution, and, after some time, the volume of 
the nitric oxide is observed. The usual corrections are made for 
temperature and pressure, and also for the quantity of gas which 
has been dissolved by the water in the apparatus. Quantitative 
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experiments gave results agreeing with one another, and also with 
those obtained by Péan de St. Gilles’ method, so that, in case 
standard solutions are not at hand, the direct measurement of the 
as in the manner described may be recommended as a convenient 
method for the estimation of nitrous acid. F. 8S. K. 


Spica’s Process for the Estimation of Phosphoric acid. 
By C. Arnotp and K. WepEMEYER (Zeit. angw. Chem., 1892, 603 — 
604).—Spica estimates the amount of phosphoric acid in basic slags by 
heating them with strong sulphuric acid, and then extracting the mass 
with a large quantity of absolate alcohol to dissolve the phosphoric 
acid. After the alcohol has been expelled, the liquid is neutralised 
and titrated with a standard solution of potassium ferric sulphate 
with salicylic acid as indicator. The authors have investigated the 
process, but cannot recommend it. A sample which gave 17°88 per 
cent. of phosphoric acid by the molybdate process only gave 16°59 
per cent. by titration. L. pe K. 


Separation and Estimation of Pyrophosphoric and Meta- 
phosphoric acids. By G. v. Knorre (Zeit. angw. Chem., 1892, 639 
—641).—Estimation of Pyrophosphoric acid.—Acid sodium pyrophos- 
phate (Na,H,P,0, + 6H,O) is neutral towards methyl-orange and 
tropeolin. If, therefore, hydrochloric acid is added to a solution of 
normal sodium pyrophosphate (Na,P,0, + 10H,0), the end reaction 
will only make its appearance when all the normal pyrophosphate 
has changed into the acid salt. The test analyses are satisfactory. 

A solution of normal sodium pyrophosphate is strongly alkaline 
towards phenolphthalein. If, therefore, a solution of the acid phos- 
phate is titrated with potash, the results will be too low, as the end 
reaction already shows long before the acid salt has become neutral- 
ised. The author has, however, succeeded in getting good results by 
titrating with lime-water in presence of calcium chloride, which pre- 
cipitates the normal salt and so removes the alkalinity. If a solution 
contains both acid and normal pyrophosphates, the latter may be esti- 
mated by means of methyl-orange and standard acid. The total 
amount of phosphate may then be determined by means of calcium 
chloride and standard lime-water with phenolphthalein as indicator. 

To detect pyrophosphoric acid in presence of the meta-acid, the 
author recommends the addition of zine acetate to the perfectly cold 
solution, which will precipitate the least trace of the pyro-compound ; 
but attempts to render thisa means of quantitative estimation proved 
unsuccessful. L. pe K, 


Estimation of Arsenic. By H. Bicxsrrém (Zeit. anal. Chem., 
31, 663—665).—The author advocates the weighing of arsenic as 
pentoxide after precipitation as sulphide. The solution containing 
the arsenic is treated with hydrogen sulphide, first at the ordinary 
temperature and then on the water bath. It is immaterial whether 
the precipitate is trisulphide or pentasulphide, or contains free 
sulphur. After complete washing, it is rinsed from the filter into a 
beaker, any particles adhering to the filter being dissolved by am- 
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monia. After drying on the water bath, it is oxidised by repeated 
careful additions of rectified fuming nitric acid in small portions, 
When the sulphur is wholly oxidised, the liquid is transferred to a 
platinum crucible, and, after evaporation, is heated to a temperature 
just short of redness to expel sulphuric acid, the last traces of which 
are somewhat stubbornly retained. Complete deprivation can, how- 
ever, be attained without decomposition of the arsenic pentoxide, 
which is stable at temperatures below a red heat. Being hygro- 
scopic, it must be weighed with rapidity. The results are as accu- 
rate as can be desired. M. J. 8. 


Estimation of Silica in Clay. By L. Arcusurr (J. Soc. Chem. 
Ind., 11, 215—217).—Craig (Abstr., 1890, 194) states that by fusing 
pure silica or siliceous material with alkali carbonates, not more 
than 97°5 per cent. of the silica can be found in the insoluble residue, 
and this statement has led Gilbert (Abstr., 1890, 1026) to make a 
number of experiments, which show that in the analysis of silicates 
containing alumina, but practically free from lime and magnesia, de- 
hydration, even at 280°, will not prevent some milligrams of the 
silica from passing into the filtrate, so that in accurate analyses the 
silica in the filtrate must always be recovered. From the author's 
experiments, it appears almost hopeless to obtain by a single de- 
hydration the whole of the silica, and the following process has been 
adopted as being more trustworthy. 1 gram of the finely-powdered 
clay is fused with 5 grams of pure, mixed alkali carbonates. The 
mass is extracted with about 200 c.c. of water, the solution acidified 
with hydrochloric acid in good excess, and evaporated to dryness on 
the steam bath in a porcelain dish, reducing the residue to small 
grains. It is then heated in an air oven at 150° for one hour, dissolved 
in hydrochloric acid and water, filtered, and the silica washed. The 
filtrate is evaporated with 20 c.c. of strong sulphuric acid until fumes 
are evolved very strongly. The residue is then dissolved in hydro- 
chloric acid and water, and the additional small quantity of silica 
collected and washed. The mixed residues are ignited at the 
highest temperature of the muffle until constant in weight. The 
silica is then volatilised with hydrofluoric acid and a few drops of 
sulphuric acid, and the residue ignited until constant in weight. The 
difference is pure silica. D. B. 


Estimation of Potassium. By E. W. Hitearp (Zeit. anal. Chem., 
32, 184—185).—The platinochloride is decomposed by ignition ina 
platinum crucible, the lower half of whose inner surface has pre- 
viously been covered with a layer of platinum sponge by strong igni- 
tion of some of the double salt. The presence of the sponge greatly 
facilitates the decomposition at even a moderately low temperature. 
When decomposition is complete, the crucible is strongly ignited for 
some time. This consolidates the reduced platinum, thus preventing 
loss when washing out the soluble matters. A little hydrochloric acid 
is then warmed in the crucible, and if it acquires a yellow colour, the 
ignition is repeated with the addition of oxalic acid. The soluble 
matters are then washed out with acidified boiling water, and the residual 
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platinum is weighed. Since the washing usually removes some sodinam 
chloride and traces of earths, together with. silicates, from the filter 
ash, the results are lower and more accurate than those from weigh- 
ing the double salt. M. J. S. 


Detection of Ammonia with Nessler’s Reagent. By L. L. ps 
Koninck (Zeit. anal. Chem., 32, 188).—An alcoholic solution of am- 
monia gives neither precipitate nor coloration with Nessler’s reagent. 
Alcohol does not, however, hinder the reaction of ammonia with 
mercuric chloride (Bohlig’s test). M. J. 8. 


Separation of Strontium from Calcium. By R. Fresenius 
(Zeit. anal. Chem., 32, 189—203).—Rose’s method of digesting the 
sulphates with a strong solution of ammonium sulphate, Fleischer’s 
method of boiling the oxalates with potassium sulphate, and Sidersky’s 
methods of precipitation with a mixture of ammonium sulphate and 
oxalate are all subject to the same defect of affording only approxi- 
mately correct numbers as the result of compensating errors. In all 
cases each of the separated constituents is found to be largely con- 
taminated with the other. Stromeyer’s method, as improved by Rose, 
which consists in the treatment of the anbydrous nitrates with a mix- 
ture of equal volumes of absolute alcohol and ether, affords an almost 
perfect separation. When very carefully dried at 130°, 1 part of 
strontium nitrate requires 83,044 parts of the ether alcohol for solu- 
tion, whilst 1 part of calcium nitrate dissolves in 1‘87 parts. The 
following mode of conducting the separation yields excellent results. 
The nitrate solution is evaporated in a small porcelain basin and 
dried for a long time at 130°. The residue is rubbed to powder and 
rapidly treated, with rubbing, five times with 5 c.c. of the ether 
alcohol, pouring the solution into a small flask. The residue in the 
basin is dissolved in water, re-evaporated, and dried at 130°, rubbed 
to powder, and transferred as completely as possible to the flask, the 
basin being thrice rinsed with 5 c.c. of the ether alcohol. The flask 
is then frequently shaken during 24 hours, and the solution of the 
calcium nitrate filtered through a small filter, washing the residual 
strontium nitrate and the filter by 12 decantations with 5 c.c. of ether 
alcohol each time. In a separation reported, the strontium came out 
017 per cent. too high, and the calcium 0°56 per cent. too low, and 
spectral analysis showed only traces of each metal in the precipitate 
of the other. M. J. S. 


Volumetric Determination of Calcium Phosphate by means 
of Uranium Solution. By J.B. Cotemanand J. D. Granaur (J. Soe, 
Chem. Ind., 11, 328—329).—It is stated by some authorities that in 
estimating calcium phosphate by means of uranium solution, correct 
results are only obtainable when the solution is standardised with 
(alcium phosphate in the place of sodium phosphate. This state- 
ment is confirmed by the authors, who found the results were other- 
wise low, especially in cases where the proportion of calcium phosphate 
was considerable. It is also necessary to estimate the percentage of 
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phosphoric acid in the calcium phosphate used for standardising by 
the gravimetric method. D. B. 


Volumetric Estimation of Lead. By F. C. Kyicar (Chem, 
News, 67, 128—129).—The author, having satisfied himself that 
lead oxalate is practically insoluble under the conditions involved, has 
adopted the following method for estimating lead for technical purposes. 
The lead (0°05—0°5 gram), if necessary, having been reduced to the 
metallic state, is dissolved in 3 c.c. of concentrated nitric acid, diluted 
with 10 c.c. of hot water, and precipitated with slight excess of sodium 
carbonate. The precipitate is dissolved in 5 c.c. of strong acetic acid, 
the solution mixed with 20 c.c. of 95 per cent. alcohol, heated to 
65°, and the lead precipitated by adding 10 c.c. of a saturated solu- 
tion of oxalic acid. This precipitate, after washing thoroughly with 
hot water, is placed in a beaker with 50c.c. of hot water, and 5c.c. of 
concentrated sulphuric acid is added. The solution is warmed to 65°, 
aud the liberated oxalic acid titrated with standardised permanganate. 

D. A. L. 

Estimation of Oxygen in Lead. By G. Lunce and E. Scum 
(Zeit. anorg. Chem., 2, 451—460).—The authors find that lead usually 
contains but a very minute trace of oxygen, about 0°0025 per cent., 
but that when the lead is contaminated with from 0°01 to 1 per cent. 
of copper the quantity of oxygen is much increased. A special form 
of apparatus was employed for passing hydrogen over the heated 
lead and absorbing the water formed. G.. Zt. wt. 


Gravimetric Estimation of Zine as Sulphide. By W. F. Lows 
(J. Soc. Chem. Ind., 11, 131—133).—The usual method of estimating 
zine in blende and other ores of zinc by a standard solution of sodium 
sulphide, although fairly rapid and sufficiently accurate for many 
purposes, cannot be considered a very satisfactory process. The 
gravimetric method is very little used, owing to the supposed diffi- 
culty of filtering zinc sulphide ; but if the necessary precautions are 
taken, very little difficulty will be experienced and very accurate 
results obtained. 1 gram of the dried and finely-ground sample is 
placed in a conical flask, 10O—15 c.c. of strong hydrochloric acid 
added, the flask covered with a small funnel, and boiled on an iron 
plate until dissolved. Two or three drops of strong nitric acid are 
then added to ensure the complete solution of the ore. This addi- 
tion should not, however, be made until the solvent action of the 
hydrochloric acid is complete, as otherwise a separation of sulphur 
takes place. As soon as all the nitrous fumes have passed off, the 
solution is diluted to about 100 c.c. with cold water, and a good 
stream of hydrogen sulphide passed through until the precipitate 
turns black and settles readily. It is then filtered through « covered 
filter, and washed with water containing a little hydrogen sulphide. 
The solution is then heated in an uncovered beaker on the iron 
plate to a temperature just below boiling. As soon as the hydrogen 
sulphide has passed off, some bromine water is added to oxidise the 
iron, the solution cooled, and an excess of ammonia is added. It is 
allowed to stand for a few minutes on the iron plate, and filtered. 
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The precipitate is washed slightly, and is then redissolved in warm 
hydrochloric acid, reprecipitated with ammonia, filtered through the 
same paper, and washed with hot water containing a little ammonia. 
The solution is made up with hot water to about 750 c.c., and is 
heated in a conical flask nearly to boiling. About 10 c.c. of freshly- 
prepared, colourless ammonium sulphide is added, and the solution 
boiled for two or three minutes and allowed to settle. The boiling 
converts the slimy precipitate into a granular one. The flask is then 
covered and left to stand all night, the clear liquid is siphoned off 
to just above the precipitate, and this portion, although having only 
a slight opalescence, is filtered through a double filter of good 
Swedish filter-paper, and it is important that the filter should exactly 
fit the funnel, and be held down in its place whilst it is moistened 
before use. After the decanted portion has been filtered, the preci- 
pitate is washed once by decantation with hot water containing a 
little ammonium chloride and a few drops of ammonium sulphide. 
It is transferred with hot water, containing a few drops of am- 
monium sulphide, to the filter, which is kept covered with a ground 
glass plate. The precipitate is then dried, transferred to a Rose’s 
crucible, the filter being burnt in a separate crucible, and the ash 
added to the precipitate, a little pure sulphur is added, and the whole 
ignited in a current of coal-gas, at first gently and then for about 
five minntes in a large Bunsen flame. After cooling in the current 
of coal-gas, it is weighed. The results quoted show the process to be 
very accurate. 

If the ores contain manganese, the process requires to be modified ; 
the zinc can be precipitated as sulphide in an acetic acid solution, or 
the manganese can first be removed by precipitation with bromine. 

D. B. 

Volumetric Estimation of Zinc. By B. C. Hinman (Chem. 
News, 67, 30—32).—Preliminary experiments proved that Von 
Schulz and Low’s method of determining zinc, whilst satisfactory for 
readily decomposable ores containing little or no iron, requires modi- 
fication under other circumstances, inasmuch as the iron precipitate 
carries zinc down with it ; manganic oxide, however, does not behave 
in this manner. The moditied method is as follows:—The very 
finely-pulverised ore is treated with nitro-hydrochloric acid, either 
until decomposition is complete or until action ceases ; if decomposi- 
tion is then incomplete, the mass is taken to dryness, heated to 
dehydrate the silica, and then treated with dilute hydrochloric acid ; 
the insoluble residue is fused with sodium carbonate and nitrate, 
dissolved in hydrochloric acid, and added to the other solution, which 
is now boiled with nitric acid until all the hydrochloric acid is ex- 
pelled, then taken nearly to dryness, and, after the addition of the usual 
quantity of nitric acid, saturated with potassium chlorate, and eva- 
porated to total dryness. The dry residue is treated with ammonium 
chloride and ammonia, the solution diluted, and heated to boiling; the 
precipitate is collected, washed with weak ammonium chloride rendered 
alkaline with ammonia, then dried, and re-treated with the chlorate 
mixture. The solutions are then mixed and acidified to the same 
degree as that employed when standardising ; to effect this, a small 
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quantity of an indicator is added to the solution, and, after neutralis- 
ing, the measured quantity of acid is run in. The acidified solution 
is heated to boiling, and titrated with ferrocyanide. D. A. L. 


Separation of Iron from Aluminium. By H. Bornrricer (Zeit. 
anal. Chem., 32, 187).—After weighing the ignited oxides, they are 
dissolved in hydrochloric acid, and potash (not soda) added until 
the solution is nearly neutral. The oxides are then precipitated hot 
by neutral potassium oleate, avoiding excess. The precipitate is 
washed on a filter with hot water, and after drying over calcium 
chloride until most of the water is removed, it is treated with hot 
petroleum, which dissolves the ferric oleate. The residual aluminium 
oleate is ignited, and leaves alumina as a porous, white mass. The 
filtrate can be evaporated and ignited in a platinum basin so as to 
weigh the ferric oxide. Ferrous oxide may be separated from 
alumina by the same treatment without oxidation. The results are 
very exact. M. J. S. 


Estimation of Manganese in Iron. By M. A. v. Reis (Zeit. 
angw. Chem., 1892, 604—607; 672—674).—Of the numerous pro- 
cesses recommended from time to time, the author prefers the fol- 
lowing:—About 1 gram (or more) of the sample is dissolved in 
25 c.c. of an acid mixture containing 275 vols. of water, 125 vols. of 
nitric acid (sp. gr. 1°4), and 109 vols. of strong sulphuric acid. The 
mixture is heated over a naked flame, and evaporated until sulphuric 
fumesescape. After cooling, the liquid is diluted to about 100 c.c. with 
water, another 10 c.c. of the acid is added, and the mixture heated 
until the salts have dissolved. To destroy any carbon, the solution 
is introduced into a 1 litre Erlenmeyer flask, and boiled for fonr 
minutes with 3 grams of barium peroxide and 5 c.c. of nitric acid. 
400 c.c. of boiling water is next added, then a sufficiency of an 
emulsion of zinc oxide (20 grams of ZnO generally suffices), and the 
manganese may then at once be titrated with a standard solution of 
potassium permanganate. 

From the author’s test analyses, it appears that the accuracy of the 
process is not influenced by the amount of acid or zinc oxide used, 
provided these substances are free from manganese and not used in 
inordinately large quantities. L. pe K. 


Analysis of Ferrosilicon and Siliceous Spiegel. By T. W. 
Hoae (Chem. News, 6'7, 27—28).—It is pointed out that the impres- 
sion that high-percentage ferrosilicon and siliceous spieyel is very 
imperfectly attacked by nitrohydrochloric acid is a misconception, 
arising, firstly, from comparatively coarse particles becoming covered 
with a protective coating of silica, and, secondly, from the silica 
retaining iron oxide, which it takes up during the dry heating usually 
practised subsequent to the treatment with the acid. The first 
obstacle can be removed by grinding the portion of alloy intended for 
analysis to extreme fineness in an agate mortar, whilst the second may 
be avoided by filtering off the silica and graphite after the treatment 
with acid, and evaporating the filtrate to dryness by itself, in order to 
obtain the small quantity of dissolved silica. When titanic oxide is 
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present, and great accuracy is required, treatment with sulphuric and 
hydrofluoric acid would be adopted. D. A. L. 


Decomposition of Tin Slags by the Fluoride Method. By 
H. N. Warren (Chem. News, 67, 16).—The following method is not 
only rapid, but also eliminates risk of loss by volatilisation. The 
pulverised slag is gently heated, for a few moments, on a sand-bath, 
in a platinum vessel, with a mixture of equal parts of hydrofluoric 
and hydrochloric acids; the solution is diluted to a known volume ; 
half of it is precipitated with hydrogen sulphide, and the precipitated 
mixed sulphides of tin and antimony, after purification hy redis- 
solving, &c., if necessary, are ignited and weighed as oxides. The 
other half is rendered alkaline with ammonia, excess of oxalic acid is 
added, and by means of hydrogen sulphide the antimony sulphide 
is now precipitated alone, and is ignited and weighed. The percent- 
age of tin is readily ascertained by deducting this weight from that of 
the mixed oxides. D. A. L. 


Quantitative Analysis by Electrolysis. By F. Riporrr (Zeit. 
angw. Chem., 1892, 695—698).—Estimation of Gold—The author 
(compare this vol., pp. 93—95) dissolves a few grams of potassium 
cyanide in water contained in a platinum dish, the inside of which is 
coated with silver. The gold solution, which should contain no more 
than 0°3 gram of the metal, is now added, and the mixture is diluted 
to about 120c¢.c. Two or three Meidinger cells are used, and the 
gold is deposited as a lustrous, smooth, adherent mass, which may 
afterwards be readily removed by warming with nitric acid. 

Estimation of Platinwm.—The solution should contain no more than 
05 gram of the metal. After adding five drops of 10 per cent. 
sulphuric acid, and diluting to 120 c.c., the platinum is completely 
precipitated by electrolysing with two cells. If the basin is afterwards 
well rubbed with sand, the metal becomes smooth and lustrous, and 
the dish will have increased in value. 

Separations: Copper from Silver.—The total amount of metal should 
not exceed 0'5 gram. If the amount of copper is about equal to or less 
than the silver, the neutralised solution is mixed with 8 grams of 
potassium cyanide, diluted to 120 c.c., and electrolysed with two or 
three cells. After 12 hours, the silver will have separated out com- 
pletely, and is free from copper. The liquid is evaporated to dryness 
after the addition of sulphuric acid, the residue is dissolved in water, 
and mixed with 3 grams of ammonium nitrate and 20 c.c. of ammonia 
(sp. gr. 0°91). After dilating to 120 c.c., the solution is electrolysed 
by means of four or five cells, and the precipitated copper is treated as 
previously directed. 

Copper from Mercury.—The solution should contain about 0°4 gram 
of metal. If the amount of copper is less than the mercury, 6 grams 
of potassium cyanide is added, the whole diluted to 120 c.c., and 
electrolysed with two or three cells. If, however, the copper pre- 
ponderates, 10 grams of potassium cyanide should be added. The 
mercury separates within 12 hours, and the copper is afterwards 
estimated as directed. 

23—2 
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Copper from Cadmiwm.—The author recommends dividing the solu- 
tion into two parts, and precipitating the copper in the one, and the 
eadmium in the other. The solution, which should not contain more 
than 0°5 gram of metal, is mixed with 2 c.c. of nitric acid (sp. gr. 1-2), 
and after being diluted to 120 c.c., electrolysed with 3—4 cells. 
The precipitated copper is perfectly free from cadmium. The other 

ion is mixed with 12 grams of potassium cyanide and electrolysed 
with three cells. Cadmium, free from copper, is deposited. 

Copper from Nickel.—The solution, which should contain no more 
than 0°5 gram of metal, is mixed with 1 c.c. of nitric acid, diluted to 
120 c.c., and electrolysed with three cells. The copper deposit is 
treated with the usual precautions, and the liquid contains the nickel, 
which may be recovered by electrolysing with four or six cells, after 
the addition of 20 c.c. of asaturated solution of ammonium sulphate and 
25 c.c. of ammonia; but the anthor generally works as follows :—An 
aliquot part of the original solution is acidified with three drops of 
sulphuric acid, and the copper is precipitated by hydrogen sulphide. 
The filtrate, after the addition of 20 c.c. solution of hydrogen peroxide, 
is evaporated to about 60 c.c., mixed with ammonium sulphate and 
ammonia, and then electrolysed. L. ve K. 


Supersaturation of Solutions of Oxygen in Water. By C. 
A. Sgyier (Chem. News, 6'7, 87).—Experiments made with the water 
of the Swansea supply, which is soft and organically pure, show that 
the temperature may be raised from 1° to 9°5°, or from 13° to 26°5°, 
without noticeable effect on the dissolved oxygen, the gaseous sulu- 


tion remaining supersaturated until shaken vigorously, when it parts 


with its excess of oxygen. D. A. L. 


Source of Error in the Ultimate Analysis of Organic Sub. 
stances. By G. S. Jonnson (Chem. News, 6'7, 99).—Neumann’s 
observations concerning the hydrogen occluded by copper turnings 
on the results of hydrogen estimations confirm those published by the 
author (this Journal, 1876, i, 178, and Trans., 1879, 232). The author 
obviates this error by selecting copper as free from sulphur as possible ; 
by alternately oxidising and reducing the copper many times before 
using, and by adopting the following arrangement and procedure in 
the combustion: the reduced copper for the reduction of the nitrogen 
oxides is placed in the front part of the tube and is followed in back- 
ward order by granulated copper oxide, a boat with the substance, 
a second boat with reduced copper, and a third boat with fused 
potassium chlorate. The whole is heated to redness, except the 
boats containing the substance and the chlorate, and before adjusting 
the weighed apparatus in front, a slow stream of dried air is passed, 
until the copper behind the substances is oxidised. The combustion 
is then proceeded with. D. A. L. 


Detection of Nitrobenzene. By J. Marpurco (Zeit. anal. 
Chem., 32, 235; from Pharm. Post, 23, 258).—In a porcelain basin 
are placed two drops of liquid phenol, three drops of water, and a 
fragment of potash, as large as a pea. The mixture is boiled, and the 
aqueous solution to be tested is added. On prolonged boiling, nitro- 
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benzene produces at the edges of the liquid a crimson ring, which, on 
addition of a solution of bleaching powder, turns emerald-green. To 
examine a soap, it is dissolved in water, treated with excess of milk 
of lime, extracted with ether, and the residue of the ethereal solution 
tested as above. Oil of bitter almonds, warmed with manganese 
peroxide and sulpharic acid, loses its characteristic odour, whilst 
that of nitrobenzene remains unaffected. M. J. 8S. 


Analysis of Creosotes. By A. Bfuat and E, Cuoay (Compt. 
rend., 116, 197—200).—See this vol., i, 320. 


Gas-volumetric Estimation of Organic Acids. By H. Kux 
(Zeit. anal. Chem., 32, 129—163).—The author has investigated the 
conditions under which the commoner organic acids can be estimated 
by Baumann’s gas-volumetric iodine process (Abstr., 1892, 539). 
The general conditions essential to success are purity of the reagents, 
an approximate adjustment of the proportions, as, for example, for 
an evolution of 50 c.c. of oxygen there should be used about 2 grams 
of potassium iodide, 0°2 gram of iodate, not more than double the 
theoretical quantity of hydrogen peroxide, and between twice and 
ten times the theoretical amount of potash (solution of 1 part potas- 
sium hydroxide in 1 part of water), and lastly, extreme rapidity in 
mixing the iodine solution with the alkaline hydrogen peroxide. 
The apparatus used was Wagner's modification of Knop’s azotometer, 
the reaction vessel consisting of a flask with a short, wide tube, fused 
to its bottom. In the outer chamber are placed the iodide, iodate, 
and acid to be estimated, diluting the whole to between 40 and 50 c.c. 
In the tube is placed a cooled mixture of 2—3 c.c. of hydrogen per- 
oxide (2—3 per cent.) and 4c.c. of the potash. After equalisation 
of temperature, the liquid in the flask is brought into rotation, and 
the contents of the tube suddenly mixed with it by inclining the 
flask, but without stopping the rotation. The whole reaction is over 
in 15 seconds, and after 10 minutes’ cooling the volume of oxygen is 
read off. 

The action of the organic acids on the iodide and iodate is in 
most cases slower than that of mineral acids. It can be accelerated 
by heat, in which case the mixture should be enclosed in a well- 
stoppered bottle, and plunged into water of 70—80°. Formic acid 
requires a digestion of half an hour in the cold, heating or longer diges- 
tion being inadmissible. Acetic acid requires two hours in the cold, or 
10—15 minutes at 70°. Tartaric and citric acids require three hours in 
the cold, or 10—15 minutes at 70°. Propionic acid, three hours cold, or 
one hour hot. Malic acid, four hours cold, or 10—15 minutes hot. 
Butyric and succinic acids, 12 hours cold, or half an hour hot. Oxalic 
acid, lactic acid, and potassium hydrogen oxalate act instantly with- 
out heat, and potassium hydrogen tartrate requires 10—15 minutes 
at 70°. Iodic acid can be estimated by the same method, a small 
excess of a mineral acid being employed to liberate it. M. J. S. 


The Reichert Process. By H. D. Ricumonp (Analyst, 18, 
64—65).—Wilson has shown that the rate of distillation of dilute 
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acetic acid is influenced by the salts in the solution distilled, and 
argues from the analogy between acetic acid and the acids from butter, 
that, therefore, the Reichert distillation process must be inaccurate. 
The author replies that, however scientifically correct Wilson’s 
views may be, in practice, the error is quite negligible. 
L. pg K. 


Estimation of Insoluble Fatty Acids. By C. E. Cassar 
(Analyst, 18, 44—45).—The use of a filter in the process of washing 
insoluble fatty acids in butter or other fats being cumbrous and 
liable to introduce errors, the author prefers to wash these acids in 


a globular separator made of thin glass, which will stand boiling 
water. L. ve K. 


Preservation of Milk for Analysis. By J. A. Attn (Died. 
Centr., 1892, 5449—550).—It is frequently more convenient to analyse 
several samples of milk as one, and to enable this to be done without 
the milk turning sour, after being kept for days, potassium dichrom- 
ate is to be added. The milk will then remain good, and further 
samples may be added to the first day after day. Five grams is 
sufficient for 250—500 c.c. of milk, the mixture being preserved in 
closed vessels at a temperature not exceeding +50°. This method, 
which the author intends patenting, allows of an accurate average 
composition being obtained. E. W. P. 


Leffmann and Beam’s Method of Estimation of Milk Fat. 
By H. D. Ricumonp (Analyst, 17, 144—152).—The author has made 
a thorough mathematical and chemical investigation of this process 
(Abstr., 1892, 1532), and thinks it may be classed among the trust- 
worthy methods. 

A source of error, although inappreciable, may be introduced by 
the presence of lactic acid. L. pe K. 


Estimation of Fat in Milk. By L. Lirpermayy and S. SzféKety 
(Zeit. anal. Chem., 32, 168—173).—It was pointed out in 1885 by 
one of the authors (Pharm. Centralhalle, 1885, 253) that ether 
extracts from milk other substances besides fat. The residue from 
the evaporation of the ethereal solution is no longer wholly soluble 
in ether, and the results of extraction with light petroleum are always 
lower than those with ether. The following method, which is very 
rapid, gives results differing only in the second decimal from those ob- 
tained by complete exhaustion with petroleum. 50 c.c. of milk, at the 
temperature of the laboratory, is placed in a cylinder 25 cm. high and 
of 45 cm. diameter. 5 c.c. of potash (sp. gr. 1°27) is added, and, after 
inserting a cork, the whole is well shaken. There is next added 
50 c.c. of light petroleum (sp. gr. 0°663 and boiling at about 60°), 
and the mixture is shaken until an emulsion forms. 50 c.c. of 96 per 
cent. alcohol is then added and again shaken. In four or five minutes, 
the petroleum will have completely separated. The shaking is re- 
peated at least three times, for a quarter of a minute each time, and 
with sufficient intervals for complete separation. 20 c.c. of the petr- 
vleum layer is now withdrawn by a pipette and evaporated in a 
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vessel, drying the residue at 110—120°. The weight, multiplied 
by 5, and corrected for the specific gravity of the milk, gives the 
percentage of fat. M.J.S. * 


Iodine Absorption. By F. Ganrrer (Zeit. anal. Chem., 32, 
178—181 and 181—184).—In order to investigate the influence which 
the addition of mercuric chloride in Hiibl’s process has on the 
absorption of iodine by unsaturated fatty substances, the author 
employed a solution of iodine in carbon tetrachloride, and dissolved tke 
fat. directly in the iodine solution after the addition of varying quan- 
tities of mercuric chloride. Under these conditions, the percentage 
of iodine absorbed by linseed oil rises with the increase in the amount 
of mercuric chloride, being, when the excess of iodine was small, 83°5 
per 100 parts of oil when the mercuric chloride was 50 per cent., and 
148 per 100 when the amount of mercuric chloride was increased 
tenfold. With a large excess of iodine, a similar variation took place, 
as much as 188 per cent. being absorbed when 6 parts of iodine and 
10 of mercuric chloride were employed for 1 part of oil, and at the 
same time the percentage absorption varied with the amount of 
iodine used, when the mercuric chloride was kept constant. Lard 
exhibited similar phenomena, and even saturated compounds, such as 
lauric and stearic acids, which in the absence of mercuric chloride 
absorb no iodine, show, when mercuric chloride is added, a small 
absorption, rising with increased amounts of mercuric chloride. In 
conducting Hiibl’s process, it is therefore necessary that the condi- 
tions be kept absolutely constant, and even then the results have 
only a relative value. 

In order to avoid the complications introduced, and the excessively 
high results obtained, by the addition of mercuric chloride (see above’, 
it is necessary to employ a menstruum in which both iodine and fats 
are freely soluble. Carbon tetrachloride fulfils these requirements. 
With small excesses of iodine, the absorption is extremely sluggish, but 
by employing 4 or 5 parts of iodine for 1 part of fat, the absorption is 
complete in about 50 hours, and concordant results are obtained. 
The iodine solution recommended contains 10 grams per litre. In 
making this solution, the iodine should not be dissolved in the gradu- 
ated flask itself, since the opacity of the liquid does not allow of 
ascertaining when solution is complete. The iodine solution is titrated 
by one of sodium thiosulphate containing 19°528 grams per litre, the 
two solutions being shaken together in a well-stoppered bottle, with 
starch indicator towards the end. 

Of drying oils 0'1 gram, of other fats 0°2 gram, is weighed into a 
stoppered bottle; 50 c.c. of the iodine solution is added, and the 
mixture shaken until the oil is completely dissolved. Sufficient water 
is then added to form a Jayer several millimetres thick on the surface, 
the stopper is inserted, and the whole allowed to react at the ordinary 
temperature for 50 hours. The residual iodine is then titratcd as 
before. At lower temperatures, higher numbers are obtained, and 
conversely. A single estimation of the iodine absorption of linseed 
oil reported shows only 76:2 per cent. M. J. S. 
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Contributions to the Analysis of Fats. By J. Lewxowrrscx 
(J. Soc. Chem. Ind., 11, 134—145; compare Abstr., 1891, 509, and 
1892, 544).—Sperm Oil.—The higher alcohols contained in sperm 
oil were prepared in the usual way by saponifying a pure specimen of 
the latter with alcoholic potash, when 41 per cent. of unsaponitiable 
substances were obtained. The alcohols were then converted into the 
corresponding acetates by boiling with acetic anhydride, and the mixture 
of acetates was subjected to fractional distillation in a vacuum. Four 
fractions of about equal amount were obtained between 295° and 
315°, having the saponification values 187°7, 185°0, 183-0, and 168:0 
respectively. These figures do not bear out Allen’s assertion that 
sperm oil contains alcvhols of the formule C,,H.,.O and C,;H;,0, for 
the acetates of dodecatyl and pentadecy] alcohols have the saponifica- 
tion values 246 and 207°7 respectively. The alcohols prepared from 
the acetates all solidified on cooling. The saponification values show 
that these alcohols, or any way large percentages thereof, belong to 
alcohols of the unsaturated series. 

Quantitative Estimation of Cholesterol—It was found that the 
formation of cholesteryl acetate and cholesterol diiodide is quantita- 
tive, their production affording an easy means for the quantitative 
estimation of cholesterol and isocholesterol. D. B. 


Estimation of Urea. By W. CoLqunoun (Chem. News, 67, 123). 
—The author’s apparatus is mounted on a stand, and consists of an 
inverted, stoppered burette, graduated from the stopcock to show 
tenths of a cubic centimetre; the other end is attached by india- 
rubber tubing to a tube provided with two side tubes, and having below 
the lower side tube an enlargement of 15 c.c. capacity, below which 
is a stopcock and another bulb of 6 c.c. capacity with another stop- 
cock beneath it; the side tubes are connected, by india-rubber tubing 
furnished with clips, to two reservoirs, one containing water, the other 
hypobromite or hypochlorite. To use the apparatus, the lowest stop- 
cock is closed and the intermediate one withdrawn, the urine is then 
introduced, by means of a special graduated pipette, into the lower 
bulb, the intermediate stopcock is replaced and turned off; the re- 
quired quantity of hypobromite is now admitted into the larger bulb, 
and finally the rest of this bulb and the burette are filled with water. 
The uppermost stopcock being then closed, the analysis is completed 
by steadily running the hypobromite into the urine and subsequently 
measuring the nitrogen. The whole apparatus and materials should 
of course be at the temperatare of the laboratory. To obviate 
repeated corrections for temperature, pressure, and tension of aqueous 
vapour, a table is furnished showing the quantity of urine which, 
under any indicated temperature and pressure, will evolve as many 
cubic centimetres of nitrogen as the urine contains grams of urea per 
litre. Good results have been obtained by the author. :. 

D. A. L. 


Estimation of Quinine in Cinchona Barks. By J. H. Scuminr 
(Chem. Centr., 1892, ii, 946—947; from Pharm. Centralhalle, 33, 
594—595).—20 grams of air dried, finely powdered bark is treated 
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for 24 hours with 10 c.c. of 10 per cent. ammonia, 20 c.c. of 90 per 
cent. alcohol, and 170 c.c. of ether, with repeated agitation. 100 c.c. 
of the liquid is then placed in a beaker, 27 c.c. of water and 3—4 c.c. 
of normal hydrochloric acid added, and the whole set aside for 
24 hours to evaporate spontaneously. The residual liquid is then 
heated on the water bath to remove alcohol and ammonia, and neutral- 
ised with hydrochloric acid. If the liquid is two acid, the excess must 
be neutralised with cinchonine, not with ammonia or potash. With 
very rich Ledgeriana barks, 1—2 c.c, of acid may be necessary for 
the complete dissolution of the alkaloids. The supernatant liquid, 
which amounts to about 15 c.c. is exposed to the air, in order to pre- 
cipitate a red colouring matter, filtered when clear, 2—3 grams of 
Rochelle salt added, heated for 15 minutes on the water bath, and 
then set aside for 24 hours. The precipitated tartrates are then col- 
lected, and washed by suction, with the smallest possible quantity of 
water. If all the quinine and cinchonidine are precipitated, the 
mother liquor will not give any turbidity when warmed with Rochelle 
salt. An allowance must be made of 0°0008 gram of quinine for 
each c.c. of mother liquor aud 0°0004 gram for each c.c. of wash 
water. The tartrates are then dissolved in water containing hydro- 
chloric acid, and repeatedly shaken with ether, until the latter is no 
longer coloured. The alkaloids are then precipitated with soda, and 
extracted by repeated agitation with ether; the ethereal extract 
being evaporated, dried at 100—110°, and weighed. With Cinchona 
succiruba and C. officinalis, the residue invariably contains cinchon- 
idine, but this is not the case with rich Ledgeriana bark. The residue 
is, therefore, treated with a saturated ethereal solution of cinchon- 
idine, which dissolves the quinine only ; the ethereal extract is care- 
fully decauted, the residue washed with a few c.c. of pure ether and 
again weighed, the luss of weight giving the amount of quinine. 
From the ethereal solution, the quinine can also be readily obtained 
as the pure white tartrate, and its amount estimated either by the 
polariscope or by de Vrij’s method. A. J. G. 


Estimation of Tannin in Wine. By T. Curaromonte (Staz. 
Sper. Agrar., 20, 337—350).—Numerous experiments are described, 
undertaken in order to clear up some points in connection with the 
estimation of tannin by the permanganate method. Tannin solutions 
of known strength, and afterwards wines, were employed. The points 
specially studied were the effect of the amount of ammonia employed ; 
whether the action of ammonia on the zinc tannate is oxidising or 
solvent ; the effect of the amount of zinc acetate employed on the 
precipitation of zinc tannate, and finally the influence on the results 
of the mode of applying heat. 1t was found that ammonia plays an 
important part in the precipitation, but it both slightly dissolves 
and oxidises the zinc tannate, and on this account too much must not 
be used. An excess of zinc acetate was also found to cause a slight 
loss. Heating is necessary for complete precipitation, but it must be 
by means of a water bath, and should only be continued for a few 
minutes, 
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The following medification is recommended: 50 c.c. of wine (or 
25 c.c. if much tannin is present) is evaporated on a water-bath to 
about one-third, made distinctly alkaline with ammonia, and treated 
with zine acetate solution (10—15 c.c.) and 10 per cent. ammonia 
(2 c.c.). The whole is heated for a few minutes on a water-bath, 
allowed to cool, filtered quickly through a folded filter, and the pre- 
cipitate washed with cold water. The zinc tannate is quickly dis- 
solved in dilute sulphuric acid (15 c.c.); indigo-carmine solution 
(20 .0.) is added, and the whole made up with water to about 
400 c.c.; to this the permanganate solution is gradually added, 
until the colour changes from greenish to gold colour. With pure 
indigo, the change is instantaneous, and with ponetine great exactness 
my be obtained. 

The solutions employed were of the following strengths: per- 
manganate, 0 2 per cent.; zine acetate, 1 per cent.; sulphuric acid, 
20 per cent. (compare Martelli, Staz. Sper. Agrar., 18, 324; Vigna 
Abstr., 1891, 1399). N. H. M. 


The Chemico-legal Examination of Suspected Blood Stains. 
By H. Srruve (Zeit. anal. Chem., 32, 174—178).—The author con- 
firms the observation of Janedek (Abstr., 1892, 1369), that hemin 
crystals can be obtained from the excrement of flies which have been 
fed with blood, but on treating the flies themselves with alcohol 
(70 per cent.) and with ammoniacal alcohwl, he was unable to observe 


any tra-e of the characteristic absorption spectrum of mys 
. Jd. 8. 


Detection of Horse Flesh in Food. By W. Nienet (Bied. 
Centr., 1893, 126).—The excess of glycogen present in horse flesh 
over that which is contained in the tlesh of other animals is - 
employed as the means whereby an admixture of horse flesh may be 
detected. Moreover, as glycogen gradually changes into grape sugar, 
it is necessary to estimate also the amount of sugar present in the 
fod. E. W. P. 


General and Physical Chemistry. 


Spectra of Aluminium, Indium, and Thallium. By H. 
Kayser and C. Runce (Ann. Phys. Chem. [2], 48, 126—149).—Con- 
tinuing their researches on the line spectra of the elements (Abstr., 
1891, 137 and 965), the authors have now investigated metals of the 
third group of the periodic system. Boron gives only two lines, of 
wave-lengths 2497°80 and 2496°84, and the rare earths and gallium 
were omitted from examination on account of the difficulty of obtain- 
ing the necessary material. The lines in the spectra of the remaining 
three elements, aluminium, indium, and thallium, may be arranged 
in two series of pairs of lines, the reciprocals of whose wave-lengths 
are given by the general formula A — Bn~? — Cn~*. In this formula, 
the values of the constants are: 


First Series. Second Series. 


A. B. Cc. A. B. Cc. 


48308 °2 156662 2505331 48244°5 | 127527 | 687819 
44515 °4 139308 1311032 44535 °0 | 126766 | 643584 
41542 °7 132293 1265223 41506°4 | 122617 | 790683 


These numbers give the first of the lines in each of the pairs. As 
there is a constant difference between the wave-lengths of lines in 
pairs of the same series, it is only necessary to alter the constant A 
tu obtain the second lines of the pairs. The new values of the con- 
stant will then be: 


Tl. 


DG: abd o ded Koen A 49337 6 
Sevond Series .......0+. , 49301 *3 


H. C. 
Ultra.red Spectra of the Alkalis. By H. Kayser and C. Runes 
(Ann. Phys. Chem. [2], 48, 150--157).—A criticism of Snow’s paper 
(this vol., ii, 58) in which the authors claim that impurity of the 
material used is the probable cause of the discrepancy between the 
above observers’ results and their own calculations in certain cases. 
H. C. 
Absorption Spectra of Chromium Compounds. By W. La- 
PRAIK (J. pr. Chem. [2], 4'7, 305—342).—The absorption spectra of 
the salts M’,Cr,6C,0, are the same whether the salts be in solution 
VOL. LXV. ii, 24 
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or as solids, but in the latter case the absorption bands are shifted 
towards the less refrangible end. 

Chromium oxalate gives an absorption spectrum which differs from 
those shown by the double salts. But a solution of chromium oxalate 
with a small excess of oxalic acid gives the same absorption spectrum 
as that given by Croft’s salt, K,Cr.4C,0,, and with a large excess a 
spectrum identical with that of the salts M,Cr,6C,0,, showing that a 
hydrogen salt corresponding with these exists in the solution. 

The absorption spectra of the corresponding oxalates of iron, man- 
ganese, and cobalt are not analogous. 

The corresponding potassium chromium malonate, K,Cr,6C,;H,0O, + 
6H,0, was prepared, and its absorption spectrum is described. An 
analogous succinate could not be obtained. 

The absorption spectra of solutions of chromium hydroxide in 
various organic acids are collated, and it is shown that in the case 
of the fatty acids the spectra are similar, but the bands are shifted 
towards the less refrangible end of the spectrum as the molecular 
weight increases. 

The band 710—692 is characteristic of all the compounds examined, 
save potassium chromium cyanide, but is not absolutely identical in 
every case. The general absorption in the green, 650—550, is also 
universal, A. G. B. 


An Electrical Furnace. By H. Moissan and J. Viotte (Compt. 
rend., 126, 549—551).—The furnace consists of a carbon receptacle 
in which the are from two horizontal electrodes acts on the substance 
in the furnace. The receptacle is a portion of a carbon tube, the height 
of the segment being equal to its diameter, and it stands upon a carbon 
plate and is covered with a disc of the same substance. The elec- 
trodes also consist of carbon, and all the carbon parts of the apparatus 
are prepared from powdered gas carbon and tar, without any boric 
avid. The carbon cylinder and electrodes are enclosed in a block of 
lime, from which they are separated by a layer of air 5 mm. in thick- 
ness; the cylinder being supported on props of magnesia. The di- 
mensions of the furnace and of the electrodes depend on the power of 
the current and the temperature that is desired: but there is no 
difficulty in obtaining a temperature of 3000”. C. H. B. 


Behaviour of Solid Colloidal Silver towards the Electric 
Current. By C. Barus and E. A. Scunewer (Ann. Phys. Chem. [2], 
48, 327—337).—The previous determinations of the conductivity of 
colloidal silver made by the authors (Abstr., 1891, 1412) not agreeing 
with the results obtained by Oberbeck, the experiments have ben 
repeated, and the former conclusions have been thus in every way 
confirmed. H. C. 


New Method of determining the Melting Point of Inorganic 
Substances. By A. Poriirzix (J. Russ. Chem. Soc., 24, 1—23).— 
After discussing at considerable length the means which have been 
adopted for determining the fusing point of substances melting 
(a) below 300°, and (6) above 300°, the author gives the following 
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method for finding the temperature of fusion for substances which 
melt not higher than 450°, the highest temperature which a nitrogen- 
filled mercury thermometer can indicate. A hard glass tube, of about 
5 mm. bore and 500—600 mm. long, is drawn out to capillary fineness 
at one end, and bent at right angles about 150 mm. from the other 
end. The capillary is dipped into the molten substance, the melting 
point of which is to be determined ; so that, on cooling, the tube is 
closed by a solid plug of the substance 3—4 mm. long. The other 
end is connected with a manometer by means of which a pressure 
exceeding that of the atmosphere is nraintained within the tube. The 
tube, along with the principal thermometer, and one for stem correc- 
tion, is inserted into a wide test-tube, which is then immersed in a 
bath of fusible metal; when the melting point is reached, the plug 
softens and is expelled by the excess of pressure inside the tube, so 
that the sudden equalising of pressure in the manometer indicates 
the moment at which the substance melts, the thermometers being 
then read off. Potassium nitrate was found by this method to melt 
at 336°57° (mean of eight experiments ranging from 336°40° to 
336°71°): by immersion of the thermometer direct into a large mass 
of the salt, the melting point was found to be 336:0°. J. W. 


Nature of Solutions. By A. Reyrcuier (Bull. Soc. Chim. [3], 7, 
812—819).—After pointing out difficulties in the way of accepting 
the Arrhenius’ theory of electrolytic dissociation in solutions, the 
author proposes to substitute for it the view that salt molecules 
undergo hydrolytic dissociation in dilute solution. An explanation 


of the mechanism of electrolysis is given based upon this view. 
H. C. 


Influence of Gravity on the Concentration of Solutions. 
By V. Turty (J. Russ. Chem. Soc., 24, 90—91).—The author has de- 
veloped the following formula to express the influence of gravity on 
the concentration of a solution 


in which h is the depth, ») the osmotic pressure at the depth h = 0, 
o, the concentration at ho, « the concentration at h, p the density of 
the solution corresponding to the concentration o, In J. J. Thomson’s 
formula 0c/de = 1, that is, the tacit assumption is made that the 
volume of solution containing 1 gram of solvent is equal to the 
volume of 1 gram of the pure solvent. The author suggests experi- 
mental verification by rotating a long tube, filled with solution, 
radially round an axis revolving at a high speed. J. W. 


Electric Conductivity and Freezing Point of Aqueous 
Solutions of Fluorine Compounds. By R. Seskansxy (J. Ruse. 
Chem. Soc., 24, 304—3v9).—All ferric salts which are ele :trolytically 
dissociated give yellow ayueous solutions; those which are hydro- 
lytically dissociated give reddish-brown solutions. As aqueous solu- 

24—2 
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tions of ferric fluoride are colourless, it seemed probable that neither 
electrolytic nor bydrolytic dissociation played any part in them, and 
the author has instituted experiments to ascertain if this view is 
correct. The electrical conductivity of the solutions is very small, so 
that there can be no appreciable electrolytic dissociation. The 
practical absence of hydrolytic dissociation is demonstrated by the 
fact that the solutions scarcely effect any inversion of cane sugar. 
Determinations of the freezing point give a molecular weight for 
dilute solutions nearly corresponding with the formula FeF;. In 
more concentrated solutions, there are indications of the existence of 
complex molecules, probably Fe,F,. 

Similar experiments were made with chromic fluoride and alumin- 
ium fluoride. In their case also, the molecules existing in aqueous 
solution are predominantly CrF; and AIF;, although there is slight 
electrolytic dissociation and also aggregation to Cr,F, and Al,F, 
molecules. The violet modification of chromic fluoride conducts 
electricity much better than the green modification. J. W. 


Dissociation of Sodium Chloride in presence of Heated 
Surfaces of Porous Clay. By pe Sanvervat (Compt. rend., 116, 
641).—When a tube of porous eartlheuware is heated in an atmo- 
sphere-of sodium chloride vapour mixed with dry air, the interior of 
the tube becomes filled with chlorine, whilst only traces of this gas 
exist in the atmosphere outside the tube. Chemical action takes 
place between the sodium chloride and the silica of the tube, and 
there is also dissociation under the influence of heat. The evolution 
of chlorine ceases as soon as the pores of the tube are closed by the 
formation of a glaze of silicates on its external surface. The theory 
of these changes was explained by the author in 1886. 

C. H. B. 


Rate of Diffusion of Dextro- and Levo-rotatory Tartaric 
acid. By L. Marcniewski (Ber., 26, 983—984).—A tube about 
90 cm. long, packed with six rolls of filter paper, was placed vertically, 
with the lower end in a 6 per cent. solution of racemic acid, and 
removed as soon as the tup roll became wet, the experiment being 
then repeated several times. Neither the residual solution nor that 
absorbed by the filter paper showed optical activity; hence the 
molecules of dextro- and levo-rotatory tartaric acid (into which the 
molecules of racemic acid are completely dissociated in dilute solu- 
tion) must have diffused with equal rapidity. C. F. B. 


Determination of the Atomic Weight by the Method of 
Limit. By G. Hiyricus (Compt. rend., 116, 753—756).—In atomic 
weight determinations, the errors increase with the amount of sub- 
stance employed. To obtain the true atomic weight, a series of 
determinations should be made with gradually increasing amounts of 
material, and the atomic weight calculated not from the mean of all 
determinations, but from the limiting value corresponding with zero 
weight of substance. The author recalculates Dumas’ determinations 


of the composition of water by this method, and obtains H = 1 for 
O= 16. H. C. 
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General Method for the Calculation of the Atomic Weight 
from the Data of a Chemical Analysis. By G. Hinricus (Compt. 
rend., 116, 695—698).—The ordinary methcd of determining atomic 
weights is to fix one of them, say A, arbitrarily, and from this to 
determine the others, B= kA; D=k,B=%,k,A; and finally, e = 
kykg....k,A. In this method all the quantities k contain unknown 
errors, and the constant accumulation of these errors will, in the end, 
prevent all chance of exactness. Since, when O = 16, most of the 
atomic weights approximate to whole or half numbers, the author 
proposes the following method for calculating atomic weights, as 
being free from the above objection. Suppose A, B,...., X to be the 
true atomic weights, and <A», By,...., Xo to be the whole numbers 
nearest to each, then 


A=A,+a B=B, +58,....,X = X +2, 


where a, b,...., 2, are small numbers compared with Ao, Bo,...., Xo. 
Let a, 8, ...., & be the coefficients corresponding to the unit of 
weight, then 


A=A,(1+2),B=B(1+),....,X=X(1 + 8. 
From this the ratio X/A = X,/A,(1 + F — 2). H. C. 


Inorganic Chemistry. 


Action of Ammonia on Hypochlorites. By J. Tuiete 
(Annalen, 273, 160—163) —When a svfficiently dilute solution of 
sodium hypochlorite is treated with ammonia in the cold, evolution 
of gas does not take place, and the mixture, although still contain- 
ing a considerable quantity of hypochlorite, has powerful reducing 
properties. A solution prepared in this way slowly reduces am- 
moniacal silver solutions in the cold, more quickly on warming, and 
precipitates cuprous oxide from solutions of copper salts; it rapidly 
reduces potassium permanganate to manganous cxide on heating, an:l 
at the same time it decolorises indigo solution. On evaporating such 
a solution to dryness,.the residue is without reducing power; when, 
however, a solution prepared by adding chlorine water to ammonia is 
distilled under reduced pressure, the distillate has powerful reducing 
properties, but not if the solution be treated with soda before 
distilling. 

Attempts to ascertain whether the reducing properties of such 
solutions were due to the presence of hydroxylamine or hydrazine 
were unsuccessful. F. S. K. 


Influence of Temperature on the Formation of Ozone. By 
A. Berit (Monatsh., 14, 71—80).—The author finds that the percent- 
age volume of oxygen converted into ozone is only increased very 
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slightly by considerably lowering the temperature. For example, 
oxygen. dried by calcium chloride, was found to contain 5:2 per 
cent. of ozone when passed through the ozoniser at a temperature of 
20°; whilst at temperatures of 0°, —20°, —46°, and —73°, the per- 
centages formed were 6:8, 7°8, 9°2, and 10°4 respectively. The author 
gives a description of the apparatus and of the method employed, 
and has plotted out his results in the form of curves. G. T. M. 


Selenium Compounds. By W. Mutumann and J. Scnirsr (Ber., 
26, 1008—1016).—Seleniobromides.—By dissolving selenious anhydr- 
ide in hydrobromic acid, adding potassium or ammonium bromide, 
and concentrating the solution, regular octahedral crystals of the salts 
K,SeBr, or (NH,),SeBr, are respectively obtained, isomorphous with 
the analogous tellurium and platinum compounds. They are orange- 
red in colour, but are decomposed by water into selenious acid, hydro- 
bromic acid, and alkali bromide, yielding a colourless solution. 
Neither a sodium nor a silver compound could be prepared. 

Chloro- (and bromo-) pyroselenites—When an attempt is made to 
procure analogous chlorine compounds, colourless, monoclinic crystals 
of a compound M’'Cl,2Se0,,2H,O are obtained; these were prepared 
in the cases M’ = K, NH,, and Rb. When the mother liquor 
from the above-mentioned potassium seleniobromide is allywed to 
evaporate slowly, crystals of the salt KBr,2SeO,,2H,0 are deposited ; 
the corresponding ammonium compound was also prepared. If a 
solution of the potassium chlorine salt is treated with silver oxide, 
the solution filtered from silver chloride, and evaporated, crystals of 
Nilson’s potassium tetraselenite, KHSeO;,H,SeO,, are deposited. It 
is suggested that the substance, since it loses only two-thirds of its 
water at 100°, is really potassiam hydrogen pyroselenite, 


KO*Se0-0'SeO'0OH + H,0; 
the original compound, from which this was derived by substituting 
OH for Cl, would then be potassium chloropyroselenite, 


KO-Se0-0-Se0-Cl. 


Estimation of Selentum.—This may be effected with tolerable accu- 
racy by addivg a hydrochloric acid solution of potassium iodide) with 
which selenious acid yields iodine, selenium, and water) and titrating 
the iodine with thiosulphate solution; the presence of selenium 
rather obscures the end-reaction with starch. C. F. B. 


Hydroxylamine. By W. Wisticenus (Ber., 26, 771—774).—It 
has been shown by V. Meyer that hydroxylamine sulphate and 
sodium nitrite in concentrated aqueous solution undergo mutual de- 
composition at the ordinary temperature with rapid evolution of 
nitrous oxide; in dilute solution, the action also takes place on heating, 
but at lower temperatures the decomposition only proceeds slowly, 
and on treating the solution with silver nitrate a yellow precipitate 
of silver hyponitrite, Ag,N,O,, is formed, and may be purified by dis- 
eolving it in cold dilute nitric acid and reprecipitating with ammonia. 

The production of hyponitrous acid may be shown as a lecture 
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experiment by dissolving hydroxylamine sulphate (2—3 grams) and 
the equivalent quantity of sodium nitrite separately in water—the 
total volume should not exceed 200 e.c. ; the solutions are mixed and 
a portion tested with silver nitrate, a white precipitate of silver 
sulphate and silver nitrite being produced; the remainder of the 
solution is quickly heated to 50° on the water-bath for a few moments, 
the evolved gas being tested with a glowing splint of wood; on 
adding silver nitrate to the warm solution, a yellow precipitate of 
silver hyponitrite will be formed. The exact time during which the 
heating should be continued may be readily ascertained by a pre- 
liminary experiment. . 


Properties of Diamonds. By H. Morssan (Compt. rend., 116, 
460—463).—The author has determined by means of a Le Chatelier 
thermo-electric couple the temperature at which diamonds begin to 
burn in oxygen. When the temperature is raised slowly, the com- 
bustion of the diamond takes place slowly and without recognisable 
evolution of light, its occurrence being indicated only by the action 
of the issuing gas on baryta solution. At 40° to 50° above the point 
at which this slow combustion takes place, the combustion becomes 
rapid, and a distinct flame is visible. The following results were ob- 
tained with eight different specimens :—Yellowish-brown carbonado 
burned with a flame at 690°; black carbonado with a flame at 
710—720°; transparent Brazilian diamond, without a flame, at 
76U—770° ; transparent crystallised Brazilian diamond, without a 
flame, at 760—770° ; cut diamond from the Cape, without a flame, at 
780—790; Brazilian bort, without a flame, at 790°, and with a flame 
at 840°; Cape bort, without a flame, at 790°, and with a flame at 
840°; very hard bort, without a flame, at 800°, and with a flame at 
875°. As a rule, the harder the diamond, the higher its ignition 
point. 

When heated in hydrogen at 1200°, Cape diamonds undergo no 
loss in weight, although they may become somewhat lighter in colour, 
and lose their transparency ; dry chlorine and dry hydrogen fluoride 
have no action at 1100—12V0°. Sulphur vapour attacks diamonds 
only at 1000°; but with carbonado, carbon bisulphide is readily pro- 
duced at 900°. Sodium vapour has no action at 600°. Iron at its 
melting point attacks the diamond readily, and graphite separates on 
cooling; melted platinum also combines with it readily. Fused 
potassium hydrogen sulphate and the alkali sulphates have no action, 
and calcium sulphate is not reduced even at 1000°. Fused potassinm 
chlorate and potassium nitrate have no action on the diamond; but 
Damour has shown that carbonado is attacked under these con- 
ditions. 

When heated with alkali carbonates at a high temperature, the 
diamond is rapidly dissolved, with production of carbonic oxide. 
No hydrogen is, however, given off, and hence the author concludes 


that diamonds contain neither hydrogen nor hydrocarbons. 
C. H. B. 


The Ash of Diamonds. By H. Morssan (Compt. rend., 116, 
458—460).—The diamonds were treated with hydrofluoric acid, and 


320 ABSTRACTS OF CHEMICAL PAPERS. 


then with aqua regia, and were afterwards washed, dried, and burnt 
in oxygen. In all cases, except one, the ash was composed chiefly of 
ferric oxide. Bort from the Cape contained also silica, calcium, and 
magnesium ; whilst Brazilian carbonado contained silica and calcium, 
but only very minute traces of magnesium. 

One specimen of green, transparent bort from Brazil left a very 
minute quantity of ash, which contained silica, but no ae 

. H. B. 

Graphite and Graphitite. By W. Luzi (Ber., 26, 890—895).— 
In previous papers (Abstr., 1892, 406, 945), the author bas shown 
that the varieties of carbon usually classed as graphite may be di- 
vided into two classes, according as they swell up on moistening with - 
strong nitric acid and igniting or not. He proposes to retain the 
name graphite for the first class, and to term the varieties which do 
not show the reaction graphitite. In the present paper, it is shown 
that the two classes also behave in a different manner towards other 
reagents. Graphite from three different sources, when treated with 
concentrated nitric acid and potassium chlorate, yields the so-called 
graphitic oxide in thin, transparent, laminated crystals which, on heat- 
ing, swell up very considerably, forming a loosely-aggregated mass of 
fine threads, termed by the author pyrographitic oxide. Graphitite 
fiom varying sources, on the other hand, gives a graphitite oxide which 
consists of a powder, showing no crystalline form, and on heating 
does not swell up, but yields pyrographitic oxide as a fine powder. 

H. G. ©. 

Intumescent Graphite. By H. Moissan (Compt. rend. 116, 
608—611).—Luzi observed that when certain specimens of natural 
graphite are moistened with nitric acid and heated, they swell up an 
form dendritic or vermiform masses, whilst other specimens do not 
show this behaviour; the former he proposed to call graphites, an| 
the latter (which include carbon from cast iron and from the electric 
arc) graphitites. Luzi obtained intumescent graphite from Ticon- 
deroga, Quebec, Ceylon, Spain, Norway, and many other localities, 
and the author has found it in the blue earth from the Cape Diamond 
Fields (this vol., ii, 285). 

When molten cast iron is rapidly cooled by means of water, the 
external layer of the ingot contains ordinary graphite, but the layers 
below contain the intumescent graphite as well. 

In order to obtain the intumescent variety alone, platinum is melted 
in a carbon crucible in an electric furnace. It melts rapidly, and, 
after a few minutes, distils and condenses in fused drops on the 
colder part of the electrodes. After five minutes, the current is cut 
off, the metal is allowed to cool in the carbon crucible, and the 
platinum is dissolved by repeated treatment with aqua regia, the 
residue, which amounts to 1:45 per cent., being washed with water 
and dried. 

The variety of graphite thus obtained forms hexagonal plates paler 
in colour than graphite from cast iron, and with parallel strie and 
triangular markings in lower relief than those seen on diamonds ; 
sp. gr. = 2°06 to 2°08, It burns in oxygen at 575°; at 400° it swells 
up in the same way as mercuric thiocyanate, and at a dull-red heat 
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intumesces abundantly. The light mass left after intumescence is 
graphite, and yields green one oxide when treated with nitric 
acid and potassium chlorate, the product becoming pale yellow on a 
second treatment. 

This variety of graphite is not attacked by potassium nitrate at 
its melting point, but at a higher temperature the graphite intu- 
mesces, and is afterwards destroyed somewhat rapidly, although rarely 
with incandescence. Fused chromic anhydride is practically without 
ation, but at the moment of its decomposition a little carbonic an- 
hydride is given off. On the other hand, iodic acid, when gently 
heated, attacks it readily, iodine and carbonic anhydride being given 
off. Fused sodium carbonate also attacks it rapidly, but sulphuric 
acid is without action, even when boiling. 

Two analyses of the product obtained by means of platinum gave 
©, 99°02; ash, 1:10 = 10012; and C, 98°94; ash, 1:02 = 99°96. 

When the intumescence takes place, nitrogen oxides and a small 
quantity of carbonic anhydride are given off, but on a second treat- 
ment with the acid, only traces of the gas are evolved, and a third 
treatment is without any effect. It would seem, therefore, that the 
intumescence is due to a sudden evolution of gas, resulting most 
probably from the action of the nitric acid on small quantities of 
amorphous carbon enclosed between the lamelle of the ee 

Preparation of Pure Rubidium Salts. By W. Murumann (Ber., 
26, 1019—1020).—Commercial “‘ pure ” rubidium salts contain small 
quantities of cesium and potassium which it is difficult to detect by 
means of the spectroscope. To obtain a pure salt, commercial rubid- 
ium chloride (30 grams) is dissolved in very strong hydrochloric acid 
(250 c.c.) and aptimony chloride (2°5 grams) dissolved in strong 
hydrochloric acid is added. The small precipitate (about 1:4 grems 
RbSbC|, and CsSbCl,) is filtered off on an asbestos filter, the filtrate 
evaporated almost to dryne-s, the antimony still present removed 
with hydrogen sulphide, and the resulting mixture dissolved in strong 
hydrochloric acid. Rather more of a hydrochloric acid solution of 
stannic chloride is added than is necessary to form the stannichloride 
Rb,SnCl,; this substance is then precipitated, whilst potassium stanni- 
chloride, K,SnCl, remains in selution. The precipitate is allowed to 
settle, washed several times by decantation, collected cn an asbestos 
filter, dissolved in water, and the tin removed with hydrogen sulphide. 
The rubidium chloride so obtained is pure; 0°44 gram contained 29°30 
instead of 29:34 per cent. of chlorine. C. F. B. 


Zinc and Cadmium Fluorides. By C. Pounenc (Compt. rend., 
116, 581—584).—Crystallised and anhydrous zinc fluoride can be ob- 
tained by (1) the action of dry hydrogen fluoride on zinc at a red 
heat, (2) the action of dry hydrogen fluoride on fused zine chloride 
at 800—900°, (3) the action of dry hydrogen fluoride on zinc oxide 
or on the hydrated fluoride at a red heat. It forms slender, colourless, 
transparent needles, which act strongly on polarised light, and seem 
to belong to the monoclinic or possibly the triclinic system ; sp. gr. 
at 15° = 4°84, It is insoluble in alcoLol of 95°, and is only slightly 
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soluble in cold water, but the solubility in water increases with the 
temperature. Boiling hydrochloric, nitric, or sulphuric acid dissolves 
it, hydrogen reduces it at a red heat, hydrogen sulphide converts it 
into zine sulphide, and hydrogen chloride converts it into zinc 
‘chloride. When heated in air, or to redness in water vapour, it is 
completely converted into zinc oxide, and when fused with alkali 
carbonates, it yields zinc oxide and an alkali fluoride. 

Anhydrous cadmium fluoride is obtained in the same way, but 
lower temperatures are required than in the case of zinc. It formsa 
colourless, translucent, “crackled” product of sp. gr. 6°64. It is 
somewhat soluble in water, but is insoluble in alcohol of 95°, and in 
all other properties is strictly analogous to the zinc compound. 

C. H. B. 

Cesium and Potassium Lead Haloids. By H. L. Wetis 
(Amer. J. Sci., 45, 121—134).—As a continuation of the investiga- 
tions on double haloids (Abstr., 1892, 773 ; this vol., ii, 67), a study of 
the czesium lead salts has been undertaken. The following salts have 
been established :— 


Cs,PbCk, Cs,PbBr, — 
CsPbCl,, CsPbBr;, CsPbI;. 
CsPb,Cl, CsPb,Br;, — 


These results show the existence of three types of lead double 
haloids. 
The method of preparation, the properties of the salts, and the 


analytical methods employed are fully described. B. H. B. 


Atomic Weight of Thallium. By C. Lerrerre (Compt. rend., 
116, 580—581).—The starting point in these determinations was pure 
crystallised thallic oxide, prepared by fusing the sulphate, nitrate, or 
chloride with pure potassium hydroxide. The estimations made were 
(1) weight of thallium from thallous sulphate by electrolysis (Tl = 
203°52 to 203°69), (2) weight of thallium in thailic oxide, after con- 
version into sulphate and electrolysis (Tl = 203°53 to 203°73), (3) 
weight of thallic oxide from a known weight of thallous salts (Tl = 
203°44 to 203°79), and (4) relation between the thallium and oxygen 
in thallic oxide as determined by reduction in hydrogen (Tl = 2U3°54 
to 203°60). The mean of eleven determinations gave Tl = 203°62. 

C. H. B. 

As neither the standard nor any details as to the methods employed 
are given, it is impossible to form any opinion as to the value of the 
results. [Eprors. | 


Purification of Mercury. By W. Jicer (Ann. Phys. Chem. [2], 
48, 209—212).—After distillation in a vacuum in a specially con- 
structed apparatus in which the use of grease for the taps or of india- 
rubber for the connéctions was avoided, the mercury was converted 
into mercurous nitrate and deposited electrolytically from a solution 
of this salt. A platinum electrode served as cathode, and as anode 
distilled mercury was used. A current of 1 to 3 ampéres was used, 
this giving 0°004—0-012 ampére at the cathode and 0°001—0-003 
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ampére at the anode per sq. cm. The absence of heavy metals in 
the mercury finally obtained was ascertained by careful analysis. 
H 


Samarium. By L. pe Borspaupran (Compt. rend., 116, 611—613 
and 674—677).—The head products of a fractionation of Cleve’s 
samarium by ammonia, which contain the greater part of Ze and show 
the electrical rays Z, and the reversal band Zz, were fractionated 
with oxalic acid. The head of this fractionation is white and does 
not show the reversal band Zg, but the tail is yellow and shows Zs, 
whilst the reversal spectra of samarium and Z¢ and the electrical 
rays Z, have practically the same intensity in both the head and tail. 
No product was obtained which, in presence of hydrochloric acid, 
gave Ze distinctly stronger than the orange samarium band, whilst 
both bands differ little from those obtained from the original samarium 
under good experimental conditions. It would seem that there isa 
close connection between Zz and the so-called abnormal band ; both 
are seen with material rich in samarium and increase in intensity 
when the three samarium bands tend to diminish. 

In yttrium sulphate containing much samarium, the abnormal band 
has the wave length indicated by Crookes, but in gadolinium, lanth- 
anum, and terbium oxides containing samarium, its position varies 
between A 609°1 and \ 612°9. 

The line 619°6 observed in a vacuum with a mixture of lanthanum 
and samariferous gadolinium sniphates seems not to belong to Za, 
because it can be obtained with a mixture of yttria free from Ze 
and samaria also free from Ze. 

The addition of hydrochloric acid to an aqueous solution of samar- 
ium chloride distinctly increases the intensity of Zz, which becomes 
well defined at the more refrangible edge and nebulous towards the 
red, the apparent centre of the band being at \614°4 and the more re- 
frangible edge at \ 611°8. Nitric acid has a similar effect on solutions 
of samarium nitrate, bat the band is nebulous at both edges and the 
apparent middle of the band is at \615°5, the more refrangible edge 
being at 16144 Acetic acid tends to prevent the production of the 
band Zz, but this influence can to some extent be counteracted by the 
presence of hydrochloric acid or nitric acid. 

Ze and Zz both increase in intensity in presence of excess of hydro- 
chloric acid, but Za is much less affected. Nitric acid, on the other 
"> , greatly increases the intensity of Zs but has much less effect 
on Ze. 

An aqueous solution of the chlorides of an earth rich in Za and 
Z; showed Za much stronger than Za, but when the liquid was mixed 
with half its volume of hydrochloric acid, Zg became more intense 
than Za. An aqueous solution of the nitrates of the same earth 
showed Za much stronger than Zg, but on addition of nitric acid the 
intensity of Ze increased, without, however, becoming equal to that of 
Za. On now adding hydrochloric acid, Ze became more intense than 
Ze. The greater the proportion of the earth in the solution of the 
chlorides or nitrates, the greater seemed to be the intensity of Z, as 
compared with the orange band of samarium. C. H. B. 
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Industrial Preparation of Alumina. By A. Ditrs (Compt. rend., 
116, 509—510).—It is customary to treat the aluminous mineral such 
as bauxite with sodiam hydroxide and to mix the aluminate thus ob- 
tained with a small quantity of crystallised alumina, such as is ob- 
tained by the action of carbonic anhydride on a cold solution of the 
aluminate. After some hours, practically the whole of the alumina 
has separated in an easily washed form. This-reaction has already 
been explained by the author (this vol., ii, 278, 279) and the reasons 
why gelatinous aluminium hydroxide will not produce the same 
change have been given. The mode of formation explains the free. 
dom of the precipitated alumina from silica, phosphoric acid, iy 

C. H. B. 

Preparation of Barium Permanganate. By W. Murumann 
( Ber., 26, 1016—1018).—Potassium permanganate (100 grams) and 
barium nitrate (140 grams) are d'ssolved in water (1} litres), and to 
the boiling solution barium hydroxide is added in portions of 20 grams 
until no farther evolution of oxygen takes place. The whole is then 
warmed antil the solution has become colourless, the precipitate of 
bariuin manganate (containing also some peroxide and curbonate) is 
collected, washed five times by decantation with 5 litres of boiling 
water, collected on the filter-pump, washed ten times more with boil- 
ing water, suspended in water (1 litre), and carbonic anhydride and 
superheated steam passed into the mixture for 10 hours. The solu- 
tion is then filtered twice through an asbestos filter; it contains 
65—80 grams of barium permanganate. 

From this solution were obtained, by double decomposition, per- 
manganates of cesium, rubidium, and ammonium, of similar appearance 
to the potassium salt, with which the first-named is isomorphous. 
The ammonium salt decomposes into manganese dioxide, water, and 
nitrogen when its aqueous solution is boiled; when rubbed in a 
mortar, it explodes, manganese dioxide and ozone being among the 


products. . C. F. B. 


Osmium. By A. Jozy and M. Vézes (Compt. rend., 116, 577—579). 
—Osmium can easily be fused in the electric arc, and if a current of 
carbonic anhydride is passed over the metal and the temperature is 
raised as quickly as possible, there is practically no volatilisation. The 
metal should be placed in a carbon capsule, as lime is attacked and 
a fusible compound is formed. Superficial oxidation prevents the 
— colour of the metal being determined, but it seems to be 

luish-grey, and has a brilliant lustre. The fused metal does not 


oxidise when exposed to the air at the ordinary temperatare ; it has 
a crystalline fracture, and scratches quartz, but is scratched by topaz ; 
sp. gr. 22°48. 

Osmium is in many respects similar to ruthenium, and the two 
form a distinct group like platinum and palladium, or iridium and 
rhodium. They have almost identical atomic volumes :— 


Atomic weight. Sp. gr. Atomic volume. 
101°4 12°06 8°40 
190°3 22°48 8°46 
C. H. B. 


825 


Mineralogical Chemistry. 


Stannite from the Black Hills, Dakot.. By W. P. Heavpen 
(Amer. J. Sci., 45, 105—110).—The author describes a specimen of 
stannite from the Peerless Mine in the Black Hills. The appearance 
of the mass leaves no doubt that it is what remvins of an original 
mass now in an a‘lvanced stage of alteration. The pure stannite, 
free from the accompanying alteration products, gave, on analysis, 
the following results :— 


8. Sn. Cu. Fe. Zn. Cd. Sb. Insoluble. 
9826 2408 29°81 745 871 033 trace 151 


These results agree with the formula heretofore accepted for 
stannite, except that a small portion of the zinc has been replaced by 
cadmium. A similar earthy mixture of stannite and its alteration 
products has been found in the coarsely-grained granite of the Etta 
Mine. B. H. B. 


Hematite and Martite Iron Ores in Mexico. By R. T. Hitt 
(Amer. J. Sci., 45, 111—120).—The iron ores of Mexico have been 
frequently described, but no attempt has hitherto been made to define 
their position and origin. The author, therefore, describes in detail 
the geology of the Monclova ores as a typical locality of the peculiar 
tertiary Mexican hematites, and examines the distribution of similar 
occurrences in Mexico. The occurrence of large masses of hematite 
in rocks of cretaceous and tertiary age is of great interest, and the 
Mexican ores of this character, accompanied by martite, have a wide 
occurrence, which will probably be an important factor in the future 
iron supply of the world. B. H. B. 


Minerals occurring in the Westeregeln Salt-beds. By A. 
Navpert and W. Wense (Ber., 26, 873—875).—In the nearly ex- 
hausted kainite beds at Westeregeln, lustrous, almost transparent, 
crystals of another mineral frequently ovcur, which are readily dis- 
tinguished from the surrounding kainite, and consist of a new 
potassium magnesium sulphate, MgSO,,K,SO0,,4H,O. The same salt is 
also sometimes found associated with blue rock salt. 

The insoluble residue left on extracting carnallite with water, 
which consists chiefly of anhydrite, contains also small quantities of 
celestine and kieserite, and a new mineral to which the name sulpho- 
borite is given, as it consists of magnesium sulphoborite, 


3Mg SO,,2 Mg;B,0,, l 2H,0 ; 


it forms distinct, apparently rhombic, crystals, which are for the 
most part transparent and colourless, but sometimes contain micro- 
ae crystals of ferric oxide. It has the hardness 4, and a sp. gr. of 
‘38—2°45. H. G. 
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Anglesite associated with Boléite. By F. A. Genrn (Amer. J. 
Sci., 45, 32—33).—The mineral described as anglesite by Mallard 
and Cumenge (Abstr., 1892, 123), associated with boléite from Boléo, 
Mexico, is found on analysis by the author to have the fermula 
2PbSO, + CaSO, + 2H,0. He concludes that these so-called angle- 
site crystals are pseudomorphous after a mineral of the composition 
2PbS0,,CaSO,, which has not yet been observed in its original con- 
dition, but only after it had taken up 2H,0, and changed into gypsum, 
This now forms a mechanical mixture with the remaining anglesite, 
from which it can be completely extracted by water. B. H. B. 


Native Iron of Ovifak, and the Bitumen in the Crystalline 
Rocks of Sweden. By NorpensktéLv (Compt. rend., 116, 677—678 ; 
and Bertue cor, ibid., 678).—One of the blocks of native iron collected 
at Ovifak, in Greenland, in 1870 is so hard that it can neither be 
scratched nor cut, and the author suggests that this may be due to 
the presence of black diamonds disseminated through the iron. 

The bitumens found in the crystalline rocks of Sweden belong to 
two types, namely, those that yield products of destructive distillation, 
but leave very little ash, and those that resemble anthracite and yield 
practically no volatile products but leave a somewhat considerable 
quantity of ash. 

The ash of the anthracitic bitumens contains always, in addition to 
silica, ferric, calcium, and magnesiam oxides, &c., considerable quan- 
tities of nickel, uranium, and the cerite and gadolinite earths. This 
association suggests the possibility of the existence of compounds of 
carbonic oxide with uranium, cerium, yttrium, &c., analogous to nickel 
carbonyl. 

Berthelot points out that in the writings of Avicenna there is 
mention of a metallic aérolite, which fell in the Djorjan, in Central 
Asia, during the 11th century, and which could neither be broken nor 
worked up. C. H. B. 


Sulphur Compounds in Mineral Waters of Baréges. By 
C. Nicoxas (J. Pharm. [5], 27, 128—132).—The waters of Bardges 
contain sulphur in various forms, such as thiosulphates and thionates, 
intermediate between sulphates and sulphides, and precipitable, more- 
over, by cadmium, but not by manganese salts. The sulphur in the 
various waters was estimated either by precipitation as cadmium 
sulphide, or by distillation with hydrochloric acid, and oxidation of 
the distillate with bromine, and was weighed in all cases as barium 
sulphate. The quantities thus obtained were usually less than those 
obtained by Dupasquier, Jn. W. 


Saline Constituents of Water from the Black Sea. By S. 
Kotororr (J. Russ. Chem Soc., 24, 77—89).—The following numbers 
were found on analysis of sea-water from different depths at a station 
in the Black Sea 41° 50° N. lat, and 9° 20’ E. long. from Pulkova. 
The depth of water at this station is 976 Russian fathoms, 
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Depth. 50 fathoms. | 100 fathoms. | 900 fathoms. 


Specific gravity 0°/4° ......s.....| 1 °01471 | 1 -01672 1:01746 
Solids dried at 180°......... 2s... | 1 °8262 20726 2°1758 


0 5582 0 °6254 0 °6556 
0 0202 0 °0236 0 0298 
0°1129 0°1278 0 °1364 
0 0354 0°0100 0 -0428 
1°1013 1°1365 1°1915 
se Gelbe de 000600 0ehes6-00 obs dees 0 °0033 0 0037 00039 
BOg ccccccccccccccessecccccesece| O°1142 0°1297 0°1351 
CO,g in M”COg oo 0. se ceee cere cece 0 °0062 0 -0072 0°0039 
COg iM EXCESS... ee eeeeceeeeeee © 0°0016 0 0010 0 -0014 


Bauiv. acid to 1 equiv. base ....... 0 -9903 1 0006 0'9882 


J. W. 


Physiological Chemistry, 


Origin of Fat from Proteid in the Body. By E. Priiicer 
Pfliiger’s Archiv, 51, 229—320).—In previous papers, the author has 
advanced the opinion that proteid, and proteid alone, is the source of 
muscular work; and that proteid is not first transformed into fat or 
carbohydrate before it is available for this purpose, and that fat or 
carbohydrate taken us food are of no value in this respect. 

Arising. out of this is the wider question whether fat can ever 
originate from proteid. From the detailed consideration of experi- 
ments on metabolic exchange, from the relation of the proportion of 
fat in milk to that in the blood, from the occurrence of fatty degene- 
rations, and the appearance of adipocere after death, the possibility 
is rendered a certainty. 

The greater part of the present dissertation is of a polemical 
nature; Voit’s older experiments are given at length, and a new in- 
terpretation of the facts and statistics deduced therefrom a 

i:  # 

Nutrition with Carbohydrate and Flesh, and with Carbo- 
hydrate alone. By E. Priiicur (Pfluger’s Archiv, 52, 239—322),— 
This paper is a critical account of the older experiments of Petten- 
kofer and Voit on the subject. The conclusions drawn are that in 
many cases the decomposition of proteid will not account for the 
newly-formed fat, if only starch or starch and flesh are given in the 
food. Body fat is only formed if a nutritive excess of carbohydrates 
are present. If this is not the case, the body is overloaded with 
carbohydrate, not fat. Fat does not appear with great excess of 
proteid food if carbohydrate is not given at the same time. After 
feeding on flesh and starch, or an ordinary mixed diet, the amount of 
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newly-formed fat does not depend on the quantity of proteid which 
underg es metabolism, but on the excess of carbohydrate. By feod- 
ing on carbohydrate alone, fat ‘s seldom formed. W. D. H. 


Amount of Albumin required for the Human Body. By 
L. Bretsacner (Bied. Centr.. 22, 203—204; from Deut. med. 
Wochenschr., 1891, No. 48).—-The experiments described bythe author 
were made on himself. He weighed 52 kilos., was rather free from 
fat, and not very muscular. For 33 days the food, consisting of 
meat, rice, potato, bread, eggs, and milk. &v., contained: albumin (68 
grams), carbohydrates (494 grams), and fat (6) grams) per diem; his 
weight remained constant. During the successive three periods of 10 
days, the daily amounts of nitrogen in the urine were 8°6, 7°7, and 8°4 
grams respectively, so that of the 68 grams of albumin consumed only 
52 grams was deposited in the boly. The results indicate that for men 
of average weight (70 kilos.) 87—88 grams of albumin is sufficient; 
provided, of course, that non-nitrogenous fvod is consumed in sufficient 


quantity. N. H. M. 


Alcohol as a Substitute for Albumin under various Condi- 
tions of Feeding. By C. v. Norpen (Bied. Centr., 22, 204; from 
Berl. klin. Woehenschr., 1891, No. 23).—Healthy men, after being 
brought into a condition of nitregen equilibrium with albumin, fat, 
and carbohydrates, had certain quantities of alcohol given to them 
as a substitute for corresponding amounts of fat or carbohydrate. If 
the albumin-saving power of alcohol is the same as that of carbo- 
hydrate and fat, the nitrogen equilibrium should be maintained. In 
the first experiment, with very nitrogenous food, 65 grams of alcohol 
so diminished the nitrogen of the urine, that in the first two days 0°7 
and 0°9 gram of nitrogen was deposited; on the third, however, and 
on the fourth day (without alcohol), there was a loss of 1 gram of 
nitrogen each day. In a second experiment, in which 25—70 grams 
of alcohol was given for four days, there was a loss of nitrogen of 0-2, 
0°8, 1:0, and Le gram, whilst in the next two days (without alcohol) 
1:0 gram was lost each day. In the third experiment, a man fed with 
albumin (50 grams), fat (125 grams), carbohydrates (480 grams), 
and alcobol (65 grams), lost for eight days an average of 0:3 gram of 
nitrogen; with a further 65 grams of alcohol and correspondingly 
less fat, there was, in the one day of the experiment, a deposition of 
2°3 grams of nitrogen. 

It is concluded that, with richly nitrogenous food, the Calories of 
alcohol will be well utilised, bnt not otherwise. N. H. M. 


Feeding Experiments with Sunflower Cake, on Cows. By 
Kern (Bied. Centr., 22, 175—177; from D. Landwirth , 1892, 462 and 
468).—Four lots of four Duteh cows were fed as follows :—Maize and 

tato-distillery liquor (17 litres), dried brewers’ grains (1°5 kilos.), 

inseed cake (0°5 kilo.), meadow hay (2°5 kilos.), chaff (1°5 kilos.), 
scalded wheat and summer straw (5°0 kilos.), summer straw 
(2—2°5 kilos.). The total food contained dry matter (126 kilos.), 
digestible albumin, fat, and carbohydrates, 0°96, 0°29, and 5°67 kilos. 


PHYSIOLOGICAL CHEMISTRY. 329 


respectively. The nutritive ratio was, therefore, 1:65. For the 
first week of the experiment this feeding was continued, in the second 
week the additional food was given in increasing amounts, and in the 
third and fourth weeks the full amount was given; in the fifth week 
the amount of additional food was decreased, and in the last two 
weeks the cows had only the original food. The first group had no 
additional food, group 2 had 2°05 kilos., group 3, 1°0 kilo. of sun- 
flower meal; group 4 had 4°05 kilos. of linseed and 0°5 kilo. of sun- 
flower cake meal per head daily. With the full amount of extra food, 
the nutritive ratio was 1 : 5°8 for group 2, 1: 5°3 for group 3, and 
1:54 for group4. Having regard to the natural decrease in amount 
of milk with the advance of the period of lactation, it is calculated 
that in the third and fourth weeks, there was a daily increase of 
08 litre per head in group 2, 0°84 litre in group 3, and nearly 
0°6 litre in group 4, as a result of the extra food. So that the larger 
amount of sunflower cake did not give any considerably increased 
yield uver the less. On the whole, sunflower cake seems to be superior 
to linseed cake in increasing yield of milk. The amount of fat showed 
great variations, attributed rather to varying composition of the 
food (especially the distillery liquor) than to the extra food. The 
unfavourable results are thought to be due to the fact that the 
original feeding was sufficient without that added for the purpose of 
experiment. N. H. M. 


Influence of Caffeine and Coffee Distillate on Metabolism. 
By W. Heersew (Pfiiger’s Archiv, 52, 165—185).—The present 


experiments relate chiefly to gaseous metabolism, a modification of 
the Regnault-Reiset apparatus being used. The general conclusion 
drawn is that coffee is neither in itself nutritive, nor does it act as 
a “sparing” food. It, however, stimulates metabolism, probably by 
its action on the nervous system. This is especially marked after 
injections of caffeine, the amount of oxygen used being always in- 
creased. The distillate of coffee smelis like coffee; its chief con- 
stituent is caffeole, C,H,O, (probably methylsaligenin, O. Bern- 
heimer). It has practically no effect on gaseous interchanges. 
Rabbits were used chiefly in these experiments. W. D. H. 


Influence of Ligature of the Bile Duct on Metabolism. 
By N. P. Krawkxow (Chem. Centr., 1893, i, 262—263; from Wratsch, 
1891, No. 29).—Dogs were dieted to constant weight, and then sub- 
jected to inanition. They died after a loss of 35—40 per cent. of 
their body weight, and this occurred more rapidly if the bile duct 
had been previously ligatured. W. D. H. 


Hydrolytic Ferments. By H. Hitpesranpr (Virchow’s Archiv, 
131, 5—39).—When hydrolytic ferments are introduced into the 
animal organism, they cause fever. The present experiments, per- 
formed with chymosin (rennin), invertin, and emulsin, show further 
that, locally, they excite positive chemiotaxis. With regard to the 
fate of hydrolytic ferments in the organism, the experiments were 
made with emulsin and myrosin, these ferments being foreign to the 
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animal body. After large doses, administered by subcutaneous injec. 
tion in rabbits, none was ever found in the urine; but up to six hours 
after the injection, the administration of amygdalin produced poison. 
ing by hydrocyanic acid. Beyond this time, this did not occur. The 
question arises, Does the action between ferment and glucoside take 
place in the blood or in the tissues? It may possibly occur in 
the blood, as 10 minutes after subcutaneous injection, intravascular 
injection of amygdalin causes death from hydrocyanic acid poisoning; 
the same occurs after simultaneously injecting the two substances 
into different vessels. But as it may also occur when no ferment is 
discoverable in the blood later on, it probably may occur in the tissues, 
At the post-mortem, ferment is found in the liver in great abundance, 
and to a less extent in the spleen and pancreas. It is absent from 
muscle, bile, gastric and intestinal juices, and intestinal walls. It 
may be found in the liver cells 17 hours after injection, a period when 
administration of amygdalin produces no result. The ferment is con- 
tained in the liver either as an inactive modification or else so that it 
cannot leave the cells, or it may be that the amygdalin cannot then 
get into the cells. One has, therefore, to investigate the fate of the 
injected amygdalin. It appears to be excreted by the kidneys in 
part. The function of the liver in arresting various poisons is well 
known. Extracts of the living liver hinder the interaction of emulsin 
and amygdalin; similar aqueous extracts of dead liver have no such 
effect. The living liver has a similar hindering action on the action 
of rennin. The living blood acts similarly, and the change is prob- 
ably that the ferment is converted into an inactive modification. The 
injected ferment seems to cause degenerative processes to occur in the 
liver cells. It also produces other physiological actions, such as 
stopping the heart in diastole and muscular paralysis. 

Aqueous extracts of the fruit of Syzygium jambolanum hinder 
saccharifying actions. Diabetes may be artificially produced by 
puncture of the medulla, or by phloridzin; or by stimulation of the 
depressor nerve. In experiments performed under the two latter 
conditions, extracts of Syzygium appeared to have a distinct action in 
lessening saccharification in the organism. In such experiments, it 
is necessary that the extracts should be themselves free from sugar, 
and nevtralised, as their original acidity, diminishing the alkalinity 
of the blood, tends to produce diabetic phenomena. 

In conclusion, experiments are recorded which show that, by the 
administration of successive very small doses of ferments, a certain 
amount of immunity to larger doses is brought about, 

W. Dz. H. 


Synovia and Mucin. By E. Satxowski (Virchow’s Archiv, 131, 
304—326).—The chief point of interest in connection with synovia is 
the nature of the mucinoid substance contained therein. 

Mucin from the submaxillary gland was found to contain no 
phosphorus, or only traces, and readily yielded a reducing substance 
on treatment with dilute mineral acid. The same is true for 
paralbumin. Nucleohiston from the thymus contains 2°8 per cent. of 
phosphorus (Lilienfeld gives 2°4), and yields no reducing substance. 
Casein contains 0°89 per cent. of phosphorus, and yields no reducing 


Le 


a 
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substance. Vitellin from egg yolk contains 0°95 per cent. of phos- 

horus, and yields no reducing substance. Mucin from urine contains 
18 per cent. of phosphorus, and yields no reducing substance; it is, 
in fact, nucleo-albumin. The synovial mucin is neither true mucin 
nor nucleo-albumin, It contains no phosphorus, but yields no reduc- 


ing substance. W. D. H. 


Method of estimating the Volume of the Corpuscles of the 
Blood. By M. Brerrrev and L. Breisrrev (Pfliiger’s Archiv, 51, 
151—228).—By estimating the nitrogen by Kjeldahl’s method in 
mixtures of blood and salt solutions, and in the serum of the same 
blood, data are obtained for calculating the amount of nitrogen in the 
corpuscles, and thence the proportion of corpuscles in the blood, In 
the present experiments, horse’s blood was used. Mixture with 
magnesium sulphate solutions gave results in which the proportion of 
corpuscles is obviously too low. Trustworthy results were obtained 
by mixing the blood with known volumes of physiological salt solu- 
tion, which leaves the corpuscles intact. Further, in most experi- 
ments, defibrinated blood was used; removal of the fibrin only makes 
a difference in the percentage of total proteids in the first decimal 

lace. 

: The equation obtained is as follows :— 

82 
b,” 

b, and }, are the volumes of blood in two mixtures; z is the fraction 
by which } must be multiplied in order to obtain the volume of liquid 
in it; s, and s, are the volumes of salt solution; e; and e, are the 
amounts of proteids in the two mixtures. The volume of the 
corpuscles = 1 — 2. 

A simpler method consists in taking the specific gravity of the 
mixtures, and very nearly as good results are obtained; the formula 


S-—K 
s,-—s° 
= volume of saline solution, 
= volume of blood, 

sp. gr. of saline solution, 
the serum, 
- the mixture. 


The matter may be still further simplified by the fact that in the 
horse the percentage of proteid in the corpuscles was found to be an 
almost constant factor (46°85 per cent.), and the corpuscles of almost 
constant specific gravity ; so that in this animal, at least, the formula 


may be briefly put— 


(eo, — e)x# = 


8 
ewe X 
b 


” 


V = 2:55 (E — e). 


Here V = volume of the corpuscles, 
E = proteid in the blood, 
e= ” serum. 
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A rough average of the results obtained shows that the serum 
contains 7 to 8 per cent. of proteid; the whole blood 18 to 22. 
The -volume of the corpuscles per cent. in 10 experiments gave 
28°78, 38°8, 26°32, 38°45, 33°04, 39°15, 40°95, 26°14, 37°02, 34-11. 
W. D. H. 


Volume of Blood Corpuscles. By O. Lance (Pfliger’s Archiv, 
52, 427—455).—A similar investigation to the preceding, carried out 
with the blood of the ox and pig. With the blood of the ox, five 
observations gave 40°05, 35°39, 26°22, 27°37, and 36°95 per cent. of 
corpuscles per volume. These numbers were obtained by nitrogen 
analyses. With the blood of the pig, all three methods were em- 

loyed. By nitrogen analysis, five experiments gave the numbers 
30°11, 41°61, 34°38, 41°24, and 43°41. The other methods gave almost 
the same numbers. The shortened formula for pig’s blood is 
V = (E —e) 2°71. W. D. H. 


The Volume and Amount of Proteid in single Red Blood 
Corpuscles. By H. Wenpetstavt and L. Bueisrreu (Pfliiger’s 
Archiv, 52, 323—356).—Having obtained a method of estimating the 
proportion of corpuscles to fluid per volume in blood (see preceding 
abstracts), it is a simple extension to combine this with hemocyto- 
metric observations, and thus obtain the volume and amount of 
proteid in single red blood corpuscles. 

This was done in horse’s and pig’s blood. 

The mean of six observations on horse’s and five on pig’s blood 
gave the following results :— 


Horse. Pig. 


Volume of a single red corpuscle .. | 0 00000003858 c.c. 0 -00000004350 c.c. 
Amount of proteid therein ... .... | 0°000000018023 mgm.| 0°00000001928 mgm. 


WwW. D. B. 


Influence of Acids and Alkalis on Defibrinated Blood. By 
H. J. Hamnvrcer (Chem. Centr., 1893, i, 260—261; from Du Bois 
Reymond’s Archiv, 1892, 513—544).—Carbonic anhydride alters the 
permeability of the red corpuscles, and thus plays an important part 
in metabolic processes, as in venous blood an exchange between their 
constituents and the surrounding fluid takes place. This action is 
not specific to carbonic anhydride, but other acids (hydrochloric and 
sulphuric) act similarly. The experiments were made with de- 
fibrinated blood, but it seems probable that the same is true for the 
circulating blood. By treatment with acids, the corpuscles yield their 
proteid constituents more readily to the serum, and take up chlorides 
and phosphates from it. Alkali in equivalent quantities produces the 
opposite effect, and neutralises the action of acid. The susceptibility 
of the corpuscles to this action is very great, being produced by 
000775 per cent. of potassium hydroxide and 0:0025 per cent. of 
hydrochloric acid. W. D. H. 
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Diastatic Action of the Serum of Blood and Lymph. By M. 
Brat (Pfliiger’s Archiv, 52, 137—156).—A diastatic ferment is present 
in the serum of blood and of lymph. It is not present in the red 
corpuscles. It differs from that in saliva, pancreatic juice, and 
germinating seeds in changing starch into dextrose, not into maltose. 
The quantity of dextrose obtained is the same, or nearly the same, as 
that obtained by treating the starch with hydrochloric acid. By sub- 
maximal saccharification, dextrin is formed as well. Maltose and 
achroodextrin are also acted on by this ferment. In the presence 
of glycerol, starch and achroodextrin were only incompletely con- 
verted into dextrose, maltose hardly at all. W. D. H. 


Diastatic Ferment in Lymph. By F. Réumann (Pfliiger’s 
Archiv, 157—164).—In view of the preceding investigation, it 
became important to discover whether this diastatic ferment exists in 
the circulating blood and lymph. Injection of starch or glycogen 
into the circulation and subsequent examination of the urine has led 
to contradictory results. Injection into a ligatured portion of a vein 
has the objection that degenerative and coagulative changes may set 
in, and the presence of sugar in a few minutes is not an absolute 
proof that living blood contains the ferment. In the present research, 
glycogen was injected into the lymph, and the lymph from the 
thoracic duct allowed to flow directly into alcohol. The percent- 
age of sugar in the lymph always rises. Injection of physiological 
saline solution, the solvent used, does not produce this result. 

The diastatic ferment thus proved to be present in lymph can only 
originate from the blood or the tissues. If the latter is the case, the 
ferment will pass into the blood from the lymph; a part will pass 
into the urine; a part remaining in the blood will produce there a 
saccharifying action. If, on the other hand, the ferment passes into 
the lymph from the blood, the experiments prove that it is contained 
in the plasma of the circulating blood. In either case, the dictum of 
Schiff that “the appearance of a diastatic ferment is the first symptom 
of the death of the blood ” is incorrect. ; 


Glycogen. By S. Frincxen (Pfliiger’s Archiv, 52, 125—126).— 
See this vol., i, 386. 


Occurrence of Glycogen in Blood. By G. Satomon (Chem. 
Centr., 1893, i, 54—55; from Centr. physiol., 6, 512—513).—With 
reference to Huppert’s statement that he had discovered glycogen in 
blood and pus (this vol., ii, 176), the author calls attention to the fact 
that he had observed the occurrence of glycogen in blood and other 
animal liquids and effusions as far back as 1877. A. J. G. 


Carbamic acid in the Urine after Ingestion of Calcium 
Hydroxide. By J. J. Ape. and A. MurrnEap (Chem. Centr., 1893. 
i, 261—262; from Archiv exp. Path. Pharm., 31, 15—29).—Dogs fed 
on meat free from bone have an acid urine. If from 8 to 10 grams of 
calcium hydroxide is added to the daily diet, their health remains 
unimpaired, but the urine is strongly alkaline and ammoaniacal. 
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20 c.c. of such urine yielded 0°00336 gram of ammonia in five days; 
in another experiment 40 c.c. yielded 0:9074 gram of ammonia in nine 
days. A deposit of triple phosphate forms in the urine. On the 
return of the animals to flesh diet, this continues, but the yield of 
ammonia is not so great. Carbonic anhydride is also given off, and 
on boiling the urine there is a deposit of calcium carbonate. This is 
explained on the hypothesis that the urine contains calcium carbam- 
ate, which is readily decomposed into calcium carbonate, carbonic 
anhydride, and ammonia, and confirmed by the separation of calcium 
carbamate from the urine by Drechsel’s method (Chem. Centr., 1891, 


ii, 713), Experiments on human beings led to the same results. 
W. D. H. 


Exudations and Transudations. By A. Brrnnem (Virchow’s 
Archiv, 131, 274—303).—The analysis of a large number of dropsical 
fluids is recorded; the sp. gr. and percentage of proteid being 
specially noted. An approximation to the percentage of proteid (E) 
can be obtained from the sp. gr. (S) by the following formula, 
E = 3(S — 1000) — 2:8. Im the case of exudations (inflammatory 
fluids), the result is not so correct as with transudations (pressure 
dropsies). 

Mere chemical analysis, although valuable as part of a chain of 
evidence, is not by itself sufficient for a correct diagnosis of the 
variety or cause of the dropsy under investigation. W. D. H. 


Calculus in Muscle. By A. Gascarp (J. Pharm. [5], 27, 
256—258).—The calculus was found in a fibromuscular sac adhering 
to the bronchi at the bifurcation of a woman’s trachea. It weighed 
5°34 grams, and had the following percentage composition :— 


Water (after soaking in alcohol) 

Calcium phosphate............eeeeeeeees 
Calcium carbonate..... 

Organic matter. ..........000. ccee 
BERROTIA 00 ccc cs ccdccccccccccccccccces 


Physiological Action of Cocaine. By B. Danitewsky (Pfliiger’s 
Archiv, 51, 446—454).—In the numerous researches on this subject, 
attention has been specially directed to the action of cocaine on 
sensory nerves. It has, however, also an action in paralysing motor 
nerves. Langlois and Richet state that the toxic action of cocaine is 
proportional to the development of the cerebral system. 

In the present research, observations were made on various aquatic 
animals beloging to the groups of the colenterata, echinodermata, 
worms, arthropoda, and mollusca. A small quantity of cocaine was 
added to the water, the concentration of the mixture varying from 1 
to 1000—3000. 

The general result may be summed up by saying that cocaine is a 
protoplasmic poison ; it is an anesthetic to all kinds of animals; and 
that its action has no relation to the development of the nervous 
system, still less of a central nervous mechanism, W. D. HL 
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. Resistance of Goats to the Action of Morphine. By L. 
Guinarp (Compt. rend., 116, 520—522).—Morphine has no recognis- 
able narcotic influence on goats, and when large doses are administered, 
death arises chiefly from disturbance of the respiratory functions. 
The general resistance of goats to the action of the alkaloid is very 
remarkable. A young goat weighing 30 kilos. showed little effect 
beyond a slightly increased cerebral excitability after two doses 
of 8:0 and 8°5 grams of morphine hydrochloride respectively admin- 
istered after an interval of 24 hours by intravenous injection. Two 
days afterwards, 19°5 grams of the salt, or 0°45 gram per kilo. was 
administered in the same way at one injection, but after 9 hours the 
animal seemed to have completely recovered. 

The quantity of morphine required to produce death varies con- 
siderably with the age and the health of the animal, but is not less 
than 0°25 to 0°30 gram per kilo. of body weight, or about 1000 times 
the quantity that suffices to produce narcotism in man when admin- 
istered in the same way. C. H. B. 


_ Sulphuric acid Poisoning. By E. Frinxet and F. Reicue 
(Virchow’s Archiv, 131, 130—146).—A number of cases of sulphuric 
acid poisoning are recorded, and references to others given. The 
chief stress is laid on the kidney affection produced ; this is a destruc- 
tion of the renal epithelium. The glomeruli, vessels, and connective 
tissue are intact, Albuminuria is not a constant symptom, 


W. D«. H. 
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Production of Hydrogen Sulphide and Methyl Mercaptan by 
a Bacterium in Urine. By J. P. Karptus (Virchow’s Archiv, 131, 
210—222) —The urine of a patient with pneumonia and intermittent 
albuminuria was clear when passed, but in a few hours became cloudy 
from a bacterial growth, and hydrogen sulphide and methyl mer- 
captan were given off. This had no relation to the presence or 
absence of albumin. The bacterium was a short rod, and details re- 
garding its culture and staining properties are given. It does not 
produce these volatile products when grown in other albuminous 
fluids. It therefore acts on certain other sulphur-containing con- 
stituents of the urine. With sulphates, phenyl potassium sulphate, 
urinary indican, and thiocyanates, it produces no evolution of 
hydrogen sulphide; but with thiosulphates there is constantly an 
evolution of the gas. ‘I'hese salts, however, do not occur to any ap- 
preciable extent in normal urine. It must, therefore, be that the 
source of the gas is those sulphur-containing organic substances to 
which Salkowski has given the name of “neutral sulphur.” This 
was confirmed by estimating this neutral sulphur before and after the 
action of the micro-organism. W. D. 
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Fixation of Free Nitrogen by Plants. By T. Scntoesrne, Jun., 
and E. Laurent (Ann. Inst. Pasteur, 6, 824—840; compare Abstr., 
1892, 1021).—T wo new series of experiments are now described; 
the first was made with higher plants, the second with lower plants, 
Both were conducted in the apparatus already described (loc. cit.), 
As regards the first series, a subsoil was employed with which a 
small amount of a mixture of good soils was mixed for the introduc. 
tion of micro-organisms. After sowing the seeds, the surface of the 
soil was covered with dry sand to prevent the production of lower 
plants, Unlike the earlier experiments, considerable amounts of 
nitrate were added to the soil. 

In experiments 1 to 4, 2 kilos. of soil (containing 0°008727 per cent. 
nitrogen) was employed, in 5, 3 kilos. The amount of ignited sand 
was 100—200 grams. The experiments were :—(1) check, (2) oats, 
(3) colza, (4) grasses (Dactylis, Phleum pratense, Holcus lanatus, 
Avena elatior and fatua), and (5) potatoes. The direct method was 
employed only with 1 and 2, and the results were as follows :— 
Nitrogen employed, 759°3 and 4585°3 c.c. ; loss, 0°9 c.c. and 3:0 c.c, 
The indirect method gave the following results :—Loss or gain: check, 
—0°7; oats, —2°7; colza, +09; grasses, +01; and potatoes, 
—6°5 milligrams of nitrogen. Under the conditions of the experi- 
ments, there was, therefore, no fixation of nitrogen. 

The experiments with lower vegetation were conducted in the same 
apparatus, except that instead of the large cylinders, flasks were em- 
ployed, which were rather less than half filled with soil (600 grams). 
In experiments 1 and 2, the same soil was employed as in those just 
described, 100 c.c. of a nutritive solution (without nitrate) was added, 
and after the introduction of the soil into the flask, 5 c.c. of potassium 
nitrate solution containing 10 milligrams of nitrogen, and 5 c.c. of 
soil extract were added. The surface of the soil became covered with 
alge, consisting mainly of Nostoc punctiforme and Nostoc minutum, 
with some colonies of Cylindrospermum majus. There was a con- 
siderable fixation of nitrogen (see table), corresponding, in fact, with 
60 kilos, per hectare. The amount of organic substance produced 
was (1) 1°476 and (2) 1:148 gram, and it contained 4°7 and 4°2 per 
cent. of nitrogen. In experiments 3 and 4, 600 grams of quartz sand, 
125 c.c. of nutritive solution, and 5 c.c. of soil extract were employed; 
no nitrate was given. In 3, a nearly pure cultivation of Nostoc puncti- 
forme was produced, in 4, a less pure cultivation of Nostoc with colour- 
less masses enclosing bacteria ; a colony of Phormidium papyraceum and 
some Nostoc minutum were found. Here again, there was considerable 
fixation. The organic matter found ammounted to 0°827 and 0°543 
gram with 4:0 and 5°5 per cent. of nitrogen. Experiments 5 to 8 were 
made with 600 grams of the soil with the same natritive solution as 
before, and nitrate solution containing 14 milligrams of nitrogen. 
No soil extract was given. No 5. Tufts of Brachythecium rutabulum 
(0°114 gram) and of Barbuta muralis (0°172 gram) were planted, 
samples being kept for nitrogen determination. No. 6. A very small 
amount of green matter was suspended in water and the water added 
drop by drop. The resulting growth consisted of Microcoleus vagi- 
natus with very small amounts of other Oscillatoria (Lynghya oscilla 
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toria) and chlorosperms (Tefraspora, Protococcus, Stichococeus, Alothriz). 
Nos. 7 and 8. Check experiments; nothing sown. In 8, the surface 
of the soil was covered with ignited sand. Two spots of green 
(Phormidium autumnale and Nostoc punctiforme) were formed on the 
surface of the soil in No. 7, whilst in No. 8 (which was covered with 
ignited sand, but too thinly), a spot of Phormidium appeared. Taking, 
these four experiments together, there was no appreciable fixation of 
nitrogen. Two more experiments (9 and 10) were made with a moss 
(Homalothecium sericeum) taken from a roof. In 9, the entire moss 
was employed ; in 10, the brown portions only. They were introduced 
into flasks containing 6V0 grams of quartz sand with nutritive solu- 
tion and nitrate. In three weeks, the green portions absorbed about 
500 c.c. of carbonic anhydride, but there was no appreciable nitrogen 
fixation. The following table give the nitrogen results of the whole 
series. 


Nitrogen (milligrams). 


Direct method. Indirect method. 


Final in soil. 


Tnitial. 
Interior. 


own 
S3Rz 
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~ 
Conor 
oS 
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740°3 
580 °1 
. 1064°1 
965°7 


l 
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| 
|1|S88 
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—_ 
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Certain alge which occur commonly on the surface of soils have 
therefore, the power of fixing free nitrogen; but, inasmuch as the 
cultivations of algw experimented with were not absolutely pure, it 
cannot be said that certain algw alone have the power of fixation, 
It is possible that the alge effect fixation in symbiosis with bacteria, 

N. H. M. 

Occurrence of Trehalose in Fungi. By E. Bourquetor 
(J. Pharm. [5], 2'7, 1183—120).—As previously established (Abstr., 
1891, 103; 1892, 519 and 545), the trebalose is probably formed in 
the vegetative parts of the fungi, and disappears at maturity, In 
order to ascertain the period at which it is formed, various fungi 


* In soil, 52°4 milligrams (Nos. 1 and 2, 5, 6, and 7); as nitrate, 10 milligrams 
(Nos. 1 and 2), 14 milligrams (Nos. 5, 6, and 7). 
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were examined at different stages of their growth. Sclerotinia 
tuberosa (Hedw.) gathered in winter contained no trehalose and 
0°43 per cent. of mannitol, but at maturity 0°26 per cent. of trehalose 
and 08 per cent. of mannitol, whilst the sporophores then contained 
only traces of trehalose and 0:79 per cent. of mannitol. The trehalose 
is formed, therefore, just before fructification. In Phallus impudicus 
(Linn.), the same phenomena were observed. Glucose (0°98 per cent.) 
was also present; it was slightly reduced in amount (0°77 per cent.) 
on fructification. In specimens of Sterigmatocystis nigra (V. Tiegh.) 
artificially cultivated, the same phenomena occurred, the trehalose 
appearing only at fructification, none being formed beforehand or 
afterwards, Jn. W. 


Drainage Water from Arable Soils. By P. P. Dernérain 
(Ann. Agron., 19, 65—89).—The Rothamsted experiments have made 
known the relation between the nitrogen supplied as manure, that 
recovered in the crop, and that lost in the drainage water, in the 
case of wheat. But with regard to other crops there is little in- 
formation. The pot experiments of the author on this subject 
(Abstr., 1891, 795) are open to the drawback that it is impossible to 
succeed with some cultures—for example, wheat, sugar-beet, and 
maize—in pots to the same extent as in the open ground. To 
remedy this, the author has had 20 water-tight cases made and sunk 
in the ground, access being made to one side by an excavated path, 
in order to collect the samples of drainage water which flow from 
tubes inserted in the sides at the bottom of the cases. Each case is 
2 m. square (4 sq. m. surface) by 1 m. in depth, and thus holds 4 cub. m. 
or about 5 tonnes of soil. They were filled with subsoil and soil as it 
existed on the spot, and all the cultures succeeded quite as well as in 
open ground. ‘lhe results obtained in 1892 are discussed at length. 
In the annexed table, the results are calculated per hectare. 

The season was hot and dry, the rainfall being badly distributed. 
The drain tubes of the four cases under bare fallow ran on six occa- 
sions, namely, July 21, August 31, October 11, 25, November 2, 12. 
Those of the cases under crop ran only three times, namely, July 21, 
November 2 and 12. Whenever water was collected, it was mea- 
sured, and 500 c.c. taken for determination of the nitric nitrogen by 
Schloesing’s method. The loss of nitrates from the bare fallows was 
considerable in spite of the small rainfall; nitrification im the soil 
was so active in relation to the rainfall that as much nitrate was lost 
from the unmanured bare fallow No. 1 as from those manured, 
Nos. 12, 13, 14. In all cases, the nitrate lost is more or less pro- 
portional to the water running through, the richness of the water in 
nitrates not varying to the extent one would suppose. The crop 
allowing most loss of nitrate is wheat followed by autumn fallow, 
and next the beet grown for seed. The sowing of vetches after 
wheat very strikingly diminishes the autumnal loss of nitrate. 
Forage maize, potatoes, and sugar-beet allow little loss of nitrate, 
and the amount recovered in the crop is large. It was remarkable 
that sugar-beet in these cases succeeded much better than that in 
the open field plots, the germination in the latter case being affected 
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VEGETABLE PHYSIOLOGY AND AGRIOULTURE, 841 


by the drought. The soil of the plots was found to contain 4 and 7 


per cent. moisture, that of the cases 10 and 11 per cent. 
J. M. H. M. 


Influence on Vegetation of the Pressure of Carbonio 
Anhydride in the Air of Soils. By S. Jenrys (Ann. Agron., 18, 
594—597 ; from Bull. Acad. Sei. Cracovie, July, 1892).—The inter- 
stitial air of soils is well known to be much richer in carbonic 
anhydride than the atmosphere—in soil recently manured, the pro- 
portion may reach 10 per cent. The experiments of Boehm appear 
to show that a large proportion of carbonic anhydride is injurious to 
plants. The author has re-studied the matter, growing plants in 
glass pots, and passing in, through a tube inserted in the bottom, air 
enriched to a known extent with carbonic anhydride. In almost all 
cases the result of supplying the roots and soil with air containing 
4, 5, and 12 per cent. of carbonic anhydride was injurious to the 
plants experimented on, namely, haricots, rye, lupins. Wheat, how- 
ever, is an exception. It is possible that plants which do not thrive 
in recently manured soil are particularly susceptible to this action. 

J. M. H. M. 


The Organic Constituents of Soils. By Berrsetor and Anoré 
(Compt. rend., 116, 666—672).—After discussing shortly the origin 
of humus and the causes of the changes which it undergoes, some 
analyses of Meudon soils are given. The first series of analyses 
(1—4) were made with a normal loam, the rest with a sandy soil. 
The following percentage results refer, in the case of carbon and 
oxygen, to those portions contained in the organic matter of the soil. 


1. 2. 3. 4. 5. 6. 7. 8. 
. 191 198 223 435 O82 1°91 178 1:118 
15 


10 165 17 0°093 0°094 014 014 


The results obtained with No. 1 correspond with the formula 
Cis.sHie7NO¢2. The analyses 5—8 were made 10 years ago. By 
means of vegetation, and owing to the fixation of free nitrogen by 
soll micro-organisms, the sandy soil has been converted into a true 
vegetable soil. The weight of nitrogen in the soils and sands 
amounts to 5 and 6 per cent. (in the richest) and 2 and 3 per cent. 
(in the poorest) of the total organic matter. Natural kaolins were 
also found to fix free nitrogen to such an extent that it amounted to 
as much as 7 per. cent. of the total organic matter. 

As regards the separation of the various organic constituents of 
soils, very little is, of course, soluble in water. Distilled water was 
found to dissolve only 0°1 per cent. of the total nitrogen. Cold 
dilute acid and alkaline solutions dissolve much more, and at the 
same time give rise to condensations which have been already dis- 
cussed. 

In the course of experiments on the action of alkalis on soils, it 
was found that (1) 31:2 per cent. of the total organic carbon was 
insoluble in alkali, (2) 27:1 per cent. was soluble in alkali and repre- 
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cipitated by acids, and (3) 40°0 per cent. was dissolved by alkali, but 
was not precipitated by acids. The percentage of nitrogen in these 
three portions was 4°0, 5°6, and 9°7 respectively. 

Another method employed to isolate the organic matter of soils 
was to extract with cold hydrofluoric and hydrochloric acids; the 
residue was well washed and dried ina vacuum, ‘T'wo soils gave the 
following results, 


Insoluble matter per cent... 
Carbon of insoluble matter in 100 parts of 
OER. covence S6eeee eedeee eeucoetese seo GD 34:3 


The percentage composition of the insoluble matter freed from ash 
and dried at 100° was 


C. H. N. 8. Oo. 
5532 529 424 084 3431 
5658 512 3°04 35°26 


The ash (quartz) amounted to (1) 3°52 and 15°58 per cent. 

This insoluble substance takes up more or less potash from its 
solutions, forming two classes of compounds: .the one obtained in 
presence of an excess of potash and rich in alkali, the other by very 
prolonged washing. Thus 1 gram of the humus, kept for three days 
with 200 c.c. of 1 per cent. potash, fixed, per cent., 


2. 
29°4 

Taking into account the amounts of substance dissolved, it was 
found that 100 parts of insoluble matter rendered insoluble 44 and 
42 parts of potash respectively. The insoluble potash salt when 
washed until free from alkali contained: Carbon, 61°8 and 61:3; 
hydrogen, 5°7 and 61; nitrogen, 46; and potash, 6°2 and 3:7 per 
cent. 

The results showing the absorbent property of soils for potash are 
analogous to those obtained with artificial humic acid (compare 
Abstr., 1891, 1089), N. H. M, 


Analytical Chemistry, 


Origin of Blow-pipe Analysis. By J. Lanpaver (Ber., 26, 
898—908).—A purely historical paper, 


Estimation of Acids by Calcium Carbonate. By C. Frizp- 
HEM and H. Leo (Pfliiger’s Archiv, 51, 615—623).—Polemical. A 
further reply to Wagner’s criticisms (compare Abstr., 1891, 1288). 

: W. D. H,.. 
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Detection of Chlorine, Bromine, and Iodine in Admixture. 
By L. F. Kestzr (J. Anal. Chem., 6, 569—572).—A few drops of 
nitric acid, sp. gr. 1°42, is added, and the solution warmed gently ; 
it is then cooled, and a few drops of carbon bisulphide added, which 
will be coloured purple if iodine is present. If the carbon bisulph- 
ide only assumes a brownish-yellow tint, bromine is present and 
iodine absent. If iodine is found, more nitric acid is added, the 
liquid heated for a few moments and again tested with carbon 
bisulphide. If the iodine has all been removed, the bromine colour 
will alone be seen. Jf bromine is present, more nitric acid is added, 
and the solution boiled until the bromine is all evolved; the solu- 
tion is then tested with silver nitrate, when a precipitate soluble in 
ammonia and insoluble in nitric acid indicates chlorine, a 

. J. G. 


Estimation of Selenium. By W. Mornmann and J. Scuirer 
(Ber., 26, 1008—1016).—See this vol., ii, 318. 


Direct Estimation of Nitrogen in Saltpetre. By A. Drvarpa 
(Chem. Zeit., 16, 1952).—The author’s process is based on the fact 
that alkaline solutions of nitrates are reduced by the action of 
aluminium and zinc powders. Instead, however, of using a mixture 
of these metals, the author uses an alloy of 45 parts of aluminium, 
5 parts of zinc, and 50 parts of copper, which may be readily reduced 
to powder, and leaves a deposit of metallic copper which will prevent 
bumping during the subsequent distillation. 

The actual process is carried out as follows:—10 grams of the 
sample is dissolved in a litre of water, and 50 c.c. (= 0°5 gram) is 
put into a 600 c.c. Erlenmeyer flask and mixed with 60 c.c. of water, 
5 c.c. of alcohol, and 40 c.c. of aqueous potash (sp. gr. 1°3). About 
25 grams of the powdered alloy is added, and the flask is at once 
connected with a condenser, the end of which dips into the standard 
acid, at least during the earlier part of the distillation, which may be 
started after the mixture has been kept at a gentle heat for about 
half an hour. The process cannot be used in presence of nitrogenous 
organic matter. If ammonium salts are present, the free ammonia 
must be first distilled off before adding the reducing alloy. The test 
analyses prove the great accuracy of the process. L. pe K. 


Estimation of Nitrogen in Urine. By C. Arnoup and K. 
Wepemeyer (Pfliiyer’s Archiv, 52, 590—591).—By using, in Kjeldahl’s 
process, a mixture of 3 parts of sulphuric acid and 1 part of potassium 
sulphate (Gunning gives 2:1, Zeit. anal. Chem., 28), and adding 
1 gram of mercury and copper sulphate during the distillation 
(Arnold, Arch. Pharm., 1885, 5), 10 c.c. of urine being used, the dis- 
tillation is complete in 30 to 40 minutes, and the estimation can be 
completed in an hour. This method is thus considerably quicker than 
the Schneider-Seegen soda-lime method. It gives rather higher 
results, but these are considered to be more correct. W. D. H. 


Estimation of Organic Nitrogen. By A. Petit and L. Monrer 
(J. Pharm. [5], 27, 297—8300).—The nitrogen is converted into 
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ammonium sulphate by fuming sulphuric acid and mercury, then 
liberated from this combination by alkaline hypobromite, and measured 
in the usual way. The process is especially applicable to the deter- 
mination of the total nitrogen in urine. The acid (5 c.c.) is added 
drop by drop to the urine (10 c.c.) in a conical flask, the acid liquid 
brought to the boil, a globule of mercury added, and the boiling con- 
tinued until the liquid is completely decolorised. This is effected in 
15—30 minutes, the longer interval being necessary if albumin is 
present. After cooling, water (20 c.c.) is gradually added, and then 
strong aqueous soda, until the acid is nearly neutralised, the tempe- 
rature not being allowed to rise. The whole is then made up toa 
definite volume (50 c.c.), and an aliquot portion (10 c.c.) treated 
with alkaline bypobromite (20 c.c., 35 per cent. of bromine) in a 
graduated tube in the usual manner, and the volume of nitrogen read 
off. Trial determinations made with alkaloids, which require, how- 
ever a much longer time than the less stable compounds, accord very 
excellently with theory. Jn. W. 


Gasometric Estimation of Nitrites by means of Schiaffer's 
Reaction. By C. M. van Deventer (Ber., 26, 958—959).—In a 
previous paper in connection with this method (this vol., ii, 298), it 
was stated that about 5 per cent. of the volume of liquid must be 
added to the volume of nitric oxide. Further experiments indicate, 
however, that the necessary correction is 3 per cent. The solubility 
of nitric oxide, which for water is about 5 per cent., is lowered by the 
presence of salts. The permanganate method gives results about 0°5 
per cent. too low on the dissolved nitrite; this the author believes to 
be due to unavoidable loss of nitrous acid by volatilisation. 

A. R. L. 

Valuation of Basic Slag. By O. Forrster (Chem. Zeit., 16, 
1596—1597).—The author states that a really trustworthy process 
for the estimation of the available amount of phosphoric acid in 
basic slag is still a desideratum. The best results are obtained when 
the sample is boiled with dilute sulphuric acid, and the resulting 
liquid treated according to the molybdate method. L. pe K. 


Estimation of Potassium by the Lindo-Gladding Process. By 
A. F. Hotteman (Chem. Zeit., 16, 1920—1921).—This process consists 
in evaporating the solution containing the potassium compound with 
platinic chloride, the excess of which is then removed with alcohol. In 
order to remove sulphates, the residue is washed with a strong solution 
of ammonium chloride, which is in turn removed by washing with 
alcohol (8U per cent. by vol.). The potassium platinocbloride is then 
dried and weighed. Breyer and Schweitzer, having tried the process, 
give it as their opinion that it leads to erroneous results. The author, 
however, states that, if properly conducted, the process is perfectly 
trustworthy. L. pe K. 


Separation of Calcium and Magnesium from Zinc as Phos- 
phates. By G. C. Srone (J. Anal. Chem., 6, 516—518).—The 
separation depends on the solubility of zinc phosphate in a mixture uf 
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‘ammonia and ammoniaom chloride (strong ammonia, 700 c.c.; am- 
monium chloride, 100 grams, made up to | litre), The cold solution, 
containing calcium, magnesium, and zinc, is nearly neutralised with 
ammonia, and 50 c.c. of the ammonia solution and 1 c.c. of a 10 per 
cent. phosphate solution added for every 0°l gram of zinc supposed 
to be present. The precipitate is allowed to settle, fiitered, and 
washed three times with dilute ammonia (1:8). The precipitate is 
dissolved in hydrochloric acid, a little phosphate solution added, and 
again precipitated with 25 c.c. of the ammonia solution, the precipi- 
tate being collected and washed as before. The filtrates and washings 
are then combined, nearly neutralised with nitric or sulphuric atid, 
rendered slightly acid with acetic acid, and heated at about 60° until 
the precipitate crystallises; this is then collected, washed well with hot 
water, dried, ignited, and weighed as Zn,P,0,;. If there are but mere 
traces of calcium and magnesium, one precipitation is sufficient, but 
two are required if more than 3 or 4 milligrams are present. The 
amount of ammonia solution used should be proportional to the 
amounts of these metals ; with small amounts, less than the quantities 
given above will suffice, but with larger amounts it is advisable to 
use more than 25 c.c. for the second precipitation. 

The method is not well adapted for separating very small amounts 
of zinc from calcium and magnesium, although the results are very 
satisfactory where the reverse is the case: in the first case, probably 
the best method would be to precipitate the zinc as sulphide, and 
then dissolve the precipitate and treat as above. A. J. G. 


Estimation of Copper by Volhard’s Thiocyanate Method. 
By R. Henriques (Chem. Zeit., 16, 1597—1598).—This estimation is 
performed as follows. The copper solution is mixed first with 
sulphurous acid, and then with a definite quantity of solution of 
potassium thiocyanate, which should of course be added in excess. 
After making up to a definite bulk, the liquid is filtered through a 
dry filter, and an aliquot part of the filtrate is acidified with nitric 
acid, mixed with ferric sulphate, and the excess of the thiocyanate 
is titrated back with standard solution of silver nitrate. 

The author has, however, not succeeded in getting even approxi- 
mately correct results, which is not to be wondered at, seeing that a 
solution of a thiocyanate cannot be acidified with nitric acid without 
being rapidly decomposed. The process may, however be trusted to 
give good results if the filtrate is first mixed with excess of silver 
nitrate, then acidified with nitric acid, and then titrated back with 
standard solution of thiocyanate with ferric sulphate as indicator. 

L. pe K. 

Estimation of Mercury in Dilute Solutions of Mercuric 
Chloride. By L. Vianon (Compt. rend., 116, 584—586)—Mercury 
can readily be estimated gravimetrically in the form of sulphide in 
solutions containing not less than 1 part of mercuric chloride in 
1000. 50 c.c. of the solution is mixed with 5 c.c. of pure hydro- 
chloric acid of 22° and 10 c.c. of a clear saturated solution of hydrogen 
sulphide. Under these conditions, the precipitate forms rapidly, and 
18 easily filtered and washed. ‘ 

VOL. LXIV. ii, 26 
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In more dilute solutions, the metal is most readily estimated colori- 
metrically by adding hydrogen sulphide solution to a known volume 
of the liquid, and comparing the depth of the brown tint with that 
produced by mercuric chloride solutions of known strength. Within 
somewhat wide limits, the intensity of the coloration is simply pro. 
portional to the quantity of the mercuric salt present, and a distinct 
coloration is obtained with 100 c.c. of a solution containing | part 
of mercuric chloride in 240,000 parts of water. C. H. B. 


Separation of Iron Oxide from Alumina in Phosphatic 
Rocks by Fusion with an Alkali Carbonate. By C. Grasrr 
(J. Anal. Chem., 6, 524—526).—The author finds that his process as 
previously described may give erroneous results when the iron is in 
excess of the aluminium, but very accurate results are obtained by 
the following modification. 

The hydrochloric acid solution of a phosphorite is nearly neutralised 
with ammonia, using methyl-orange as indicator, ammonium acetate 
is added until the colour changes completely from red to pale yellow, 
and the mixture is then heated on the water bath at a temperature not 
exceeding 70° until the iron and aluminium phosphates are completely 
separated, The precipitate is collected, and thoroughly washed with 
water (not above 70°) by aid of a filter pump. As slight amounts of 
calcium salts are likely to be retained mechanically, it is advisable to 
redissolve and precipitate again in the manner described above, first, 
however, adding a little sodium phosphate to the solution. The mixed 
phosphates are then heated in a tared platinum crucible, care being 
taken, however, that the temperature is not high enough to fuse the 
ferric phosphate. When incineration of the filter is completed, the 
mass is weighed, then covered with pure sodium carbonate, fused for 
about 10 minutes over a blast lamp, allowed to cool, and the crucible 
then placed in a beaker containing a little water. After the melt is 
moistened, the beaker is heated until the water boils. The cake can 
now be easily removed from the crucible and transferred to the boil- 
ing water without loss. The contents of the beaker are boiled until 
everything but the ferric oxide is dissolved, then filtered hot, and the 
residue washed with boiling water. The ferric oxide on the filter, 
and any that may have adhered to the crucible, is now dissolved in 
hydrochloric acid, and the iron estimated by precipitation with 
ammonia in the usual way. To the filtrate from the fusion, which 
contains everything but the iron, hydrochloric acid is added to expel 
carbonic anhydride, and the aluminium is then precipitated as phos- 
phate by the addition of ammonium acetate. A. J 


Investigation of Potable Water by Schiffer’s Nitrite Reac- 
tion. By C. M. van Deventer and B. H. Jiizraens (Ber., 26, 932 
-— 939; compare this vol., ii, 298).—Schiaffer has stated that when 
few drops of potassium ferrocyanide solution and acetic acid are added 
to water containing so small a quantity as 1 part in 617,000 of potas- 
sium nitrite, a yellow colour is produced, due to the formation of 
potassium ferricyanide. A solution containing nitrates gives the same 


ANALYTICAL CHEMISTRY 347 


reaction after being heated with lead raspings. The authors confirm 
these observations. 

Making use of the reaction as a test for nitrites in water, it is found 
that the results are vitiated by the oxygen of air «s well as by that 
dissolved in the water, as the nitric oxide produced in the reaction is 
thereby oxidised to nitrous anhydride or nitric peroxide, which interact 
with a further quantity of ferrocyanide. The same objection may be 
brought against the iodide of starch method ; indeed Thresh (Trans., 
1890, 185) avails himself of the latter test for the estimation of dis- 
solved oxygen in water. Instead of the apparatus employed by 
Thresh, the authors keep the water from contact with the air by 
pouring upon its surface a thin layer of petroleum; this. method 
serves also for Schaffer’s test. 

To 1 litre of water containing potassium nitrite (0°0006 gram), 
petroleam was added, and subsequently potassium ferrocyanide (0°1 
gram), and about 1 gram of acetic acid ; the colourless solution gradu- 
ally became yellow, the intensity of the coloration being constant at 
the end of 15 minutes, whilst water containing no nitrite did not 
exhibit a distinct yellow coloration until the lapse of two hours. 
Water containing iron, lead, and zinc is boiled with sodium carbonate, 
and the cooled filtrate tested. Schaffer’s test is not less sensitive than 
the iodide of starch test; it is less influenced than the latter by the 
presence of hydrogen peroxide. Nitrates have no influence on either 
process, and the effect of nitric acid is small. A. R. L. 


Estimation of the Hardness of Water by means of Soap. 
By G. Bucuner (Chem. Zeit., 16, 1954).—The author calls attention 
to the fact that, in orderto get trustworthy results, the temperature 
of the water should be exactly 15°. Ata higher temperature, a very 
much larger amount of the soap solution will be required. 

L. pe K. 

Estimation of Ammonium Thiocyanate in Nitrogenous 
Manures. By P. L. Jumzau (J. Pharm. [5], 27, 190—193).—A 
specimen of commercial ammonium sulphate having been found to 
exercise an injurious influence on vegetation, was examined for thio- 
cyanates, of the ammonium salt of which it proved to contain as 
much as 9 per cent. 

Iu the presence of chlorides, the sulphates having been removed, 
the thiocyanates may be estimated by oxidation with potassium per- 
manganate and hydrochloric acid, and precipitation as barium 
sulphate. In the absence of chlorides, they may be titrated with 
silver nitrate, using ferric sulphate as an indicator. In the presence 
of both cyanides and chlorides, they may be titrated with potassium 
permanganate in the presence of sulphuric acid, the permanganate 
being standardised against a solution of ammonium thiocyanate of 
known strength. Jn. W. 


Distillation of Mixtures of Water and Alcohol. By E. Sore 
(Compt. rend., 116, 693—695).—The tables compiled for the purpose 
of determining the composition of a mixture of water and alcohol 
from the composition of the vapours that it evolves differ con- 
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siderably amongst themselves.. Direct experiment shows that the 
cooling effect of the walls of the retort or still exerts an important 
disturbing influence, the liquid that trickles down the inner surface 
of the still containing, as a rule, twice as mach alcohol as is present 
in the boiling liquid. 

Experiments made with a retort which was kept at a uniform 
temperature over the whole of its surface, lead to the construction 
of the following table, which is intended to replace the older table 
of Gréning. The strength of the liquid and the distillate are given 
in Gay-Lussac degrees at 15°. 


Boiling liquid, Vapour. Boiling liquid. Vapour. 
0° 55° 76°546 
5 5: 60 78°17 

10 ; 65 79°92 
15 70 81°85 
20 : 75 84°10 
25 80 86°49 
30 . 85 89°05 
35 P 90 91-80 
40 ‘ 95 95°05 
+5 ’ 97°6 97°60 
50 

C. H. B. 

Estimation of Sodium Sulphide, Sulphite, and Thiosulph- 
ate in Glycerol from Soap Works. By C. Ferrier (Chem. Zeit., 
16, 1840).—Glycerol recovered from soap-lyes generally contains 
from 8 to 10 per cent. of chlorides or sulphates, which seriously affects 
its commercial value. Should it also contain alkali sulphides, sulph- 
ites, or thiosulphates, it becomes an almost useless article. It is, 
therefore, important for a manufacturer to ascertain their presence 
and also their quantity. The author now recommends the following 
prwcess :-— 

50 grams of the crude sample is diluted with boiled water, neu- 
tralised with hydrochloric acid, and made up to 500 c.c. The solu- 
tion is heated to 60—70° and treated with a few grams of animal 
charcoal, or better still, with the carbonaceous mass obtained as a 
bye-product in the manufacture of potassium ferrocyanide, which 
must, however, be purified by treatment with nitric acid, and by 
subsequent calcination in a closed crucible. The solution must then 
be filtered and tested as follows :— 

The author uses as test solutions (1) normal iodine solution; 
(2) a solution of lead nitrate, prepared by dissolving 13°3 grams of 
normal lead carbonate in a sufficiency of dilute nitric acid, neutral- 
ising the excess of acid by means of sodium carbonate, and diluting 
to 1 litre; (3) an alkaline lead solution prepared by dissolving the 
same amount of lead carbonate in nitric acid, adding aqueous potash 
until the precipitated lead hydroxide has dissolved, and making up 
to 1 litre. 1 c.c. of these lead solutions contains 0°0103 gram of 
lead, corresponding with 0°0039 gram of sodium sulphide. Before 
attempting to make a quantitative estimation, it is as well to make 
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a few qualitative tests. To test for a sulphide, a drop of the solu- 
tion is put on a paper drenched with lead nitrate. If no coloured 
spot is formed, the sample contains less than 0°01 per cent. of 
sulphide. A still more delicate test consists in pouring some of 
the solution into a flask and mixing it with a few drops of hydro- 
chloric acid and a pinch of sodium hydrogen carbonate. The liquid is 
then boiled and the vapour allowed to act on a filter-paper moistened 
with lead nitrate. Even when the sample contains only 0°001 per 
cent. of sulphide, a yellow stain is formed. 

To test for sulphites and thiosulphates, a little of the glycerol 
solution is mixed with a few drops of solution of barium chloride, 
which precipitates any carbonate, sulphate, or sulphite. After filter- 
ing, the liquid is mixed with a few drops of hydrochloric acid and 
potassium permanganate. The presence of even 001 per cent, of 
thiosulphate will cause a decided turbidity. To prove the presence 
of sulphites, the barium precipitate is well washed with boiling water 
and then suspended in starch solution. A few drops of weak iodine 
solution are now added, which will cause a very transient blue colour 
should sulphites be present. 

To estimate the sulphides, the lead nitrate solution is added to 
25 c.c. of the glycerol solution until precipitation ceases. To see 
whether enough lead has been added, a drop of the supernatant fluid 
is put on to lead nitrate paper. The liquid is filtered and mixed 
with a pinch of sodinm hydrogen carbonate and a few drops of starch 
solution. Iodine solution is now run in until a permanent blue colora- 
tion is obtained. This will give the joint amount of sulphites, thio- 
sulphates, and other reducing salts. Another 25 c.c. of the solution 
is now mixed with the proper amount of lead nitrate, and then with 
3 c.c. of a strong solution of strontium chloride. This will cause the 
precipitation of any carbonates, sulphates, and sulphites, and any 
thiosulphate will remain in solution, and may be titrated by means of 
iodine. The difference between the two titrations will give the 
amount of sulphites. If the sample is free from other reducing 
agents, such as cyanides, nitrites, or ferrous compounds, the operation 
would be ended; but as this is never certain, a third titration must 
be made as follows :—Another 25 c.c. of the sample is mixed with 
the requisite amount of the alkaline lead solution, tiltered, and, after 
adding 2 c.c. of pure hydrochloric acid, heated to 100°. After cool- 
ing, the liquid is neutralised with sodium carbonate, any sulphurous 
acid is precipitated with strontium chloride, and any iodine now ab- 
sorbed will represent the other reducing agents, and must be allowed 
for when calculating the amount of the thiosulphate. 

As regards the purification of the glycerol, the author recommends 
addition of calcium hypochlorite in quantity just sufficient to convert 
any sulphide, sulphite, or thiosulphate into the more harmless sulphate. 

L. bE K. 

Detection of Small Quantities of Sugar in Urine. By J. 
Srreen (Chem. Centr., 1893, i, 136—137 ; from Pharm. Centrhalle, 33, 
730—731).—The urine is filtered through blood charcoal until com- 
pletely decolorised. The charcoal is then washed on the filter with 
distilled water, The charcoal retains colouring matters, uric acid, and 
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those constituents of the urine which interfere with the separation of 
the cuprous oxide, so that now the reduction can be observed, not as a 
yellow coloration, bat by the actual separation of the oxide. The 
washing with water removes some of the sugar retained by the charcoal, 
so that the second and third wash waters are, practically, aqueous 
sugar solutions, in which Fehling’s solution will detect very minute 
amounts of sugar. Icteric urine is not decolorised by the use of a 
layer of blood-charcoal 5—6 cm. high to 20—40c.c. of urine, but 
other, even strongly-coloured urines are decolorised by passing twice 
through the charcoal. Untreated urine containing 0°-1—0°5 per cent. 
of sugar decolorises Fehling’s solution without giving any precipitate ; 
after passing through animal charcoal, the liquid gives a yellow 
turbidity when warmed with Fehling, but the second and third wash- 
ings of the charcoal give a red precipitate of cuprous oxide. With 
only 0°05—0°1 per cent. of sugar, a cloudiness is only obtained in 
the filtrate and the first washings after a little time (;—1 minute), 
whilst the second and third wash-waters do not give any reaction. 
With still less sugar, it is frequently 10—15 minutes before a reac- 
tion occurs, when white flocks of separated phosphates first separate, 
and on these some yellow points appear; after a time, the whole liquid 
is coloured yellow. 

Urines containing much urates must be strongly acidified with 
hydrochloric acid, put aside for.24 hours, neutralised, and then 
treated as above. As normal urine does not give any indication by 
this test, the occurrence of a reaction must be held to show an 


amount of sugar above the normal. A. J. G. 


Solubility of Rosin Oil and Mineral Oils, and Mixtures 
thereof, in Acetone. By E. Wiepsruotp (J. pr. Chem. [2],. 47, 
394—397; compare Demski and Morawski, Abstr., 1886, 282).— 
Whilst rosin oil is soluble in acetone in nearly all proportions, mineral 
oils are either insoluble or only very sparingly soluble. In order that 
this difference may be available for purposes of evaluation, the 
acetone must be perfectly dry and free from acid; the presence of 
aldehyde is not of material importance. All the samples of rosin oil 
which the author has examined dissolve to a clear solution in half 
their volume of such acetone at 15°, but only in considerably more if 
the solvent be not dry. In this connection, the liability of such 
volatile liquids to condense moisture from the air by the cold of their 
own evaporation must be remembered, and all vessels containing them 
must be well stoppered. 

The solubility of petroleum in acetone appears to be some sort of 
function of the specific gravity. Thus for a clear solution at 15°, 
1 vol. of burning oil of sp. gr. 0°830 required + vols. of acetone ; 1 vol. 
of Rassian spindle oil of sp. gr. 0°898 required 40—41 vols. ; 1 vol. of 
‘“‘oleonaphtha ” of sp. gr. 0°908 required 70—71 vols. 

2 c.c. of the sample of oil is shaken with 20 c.c. of acetone at 15° 
in a cylinder graduated in 5; c.c., and the mixture is allowed to 
separate for 12—24 hours; under these conditions, a quantity of the 
oil will be left undissolved, depending on the specific nature of the 
gil, and varying in the case of Russian lubricating oils from 1°7 c.c. to 
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08 c.c.; the American cylinder oils remain almost entirely insoluble. 
A table gives the quantities left undissolved in the case of nine 
Russian oils examined by the author. For thick and unrefined oils, it 
is necessary to warm the cylinder. The presence of rosin oil in the 
sample will be detected by the quantity left undissolved being smaller 
than is normal for an oil of the same designation and gravity. Thus, 
in the case of an “ oleonaphtha” of sp. gr. 0°906, which consisted of 
Russian spindle oil whose sp. gr. had been raised to that of oleo- 
naphtha by admixture of jth of its weight of rosin oil, there was 
left only 1 c.c. after 2 ¢.c. had been shaken with 20 c.c. of acetone, 
whereas genuine oleonaphtha leaves 1°5 c.c. 

The test is ouly trustworthy in the absence of free acids. The 
author detects free acid in an oil by shaking it with cuprous oxide, 
and observing if it be coloured green after a lapse of 12 hours. 


A. G. B. 


Qualitative and Quantitative Wax Analysis. By H. Rérrcer 
(Chem. Zeit., 16, 1837—1839).—The author, who has tried every 
published method for the detection of adulteration of wax, has come 
to the conclusion that the only trustworthy method is the one recom- 
mended by Hiibl. This process consists in taking the acidity and the 
saponification figures, which for pure wax are fairly constant, whilst 
they differ very much when such substances as tallow, stearic acid, 
rosin, or paraffins have been added. ‘ 

The difference between the acidity and saponification figures is 
called the ether number. The figures for pare wax are: acidity, 20; 
ether, 75; saponification, 95; and the ratio of the first two is 3°75. 
For Japan wax, the latter figure is 10; for tallow, 44; for rosin, 
0-015; for paraffins, 0, &c., so that a serious adulteration may be 
detected without the least difficulty. 

Benedikt and Mangold take the acidity number of the sample as 
usual, then saponify another portion with strong aqueous potash, 
liberate the fatty acids with hydrochloric acid, and, atter removing 
any trace of the latter by repeated boiling with water, they take the 
acidity number again and call it the saponification figure. The 
author cannot recommend this modification of the process, as the per- 
centage of wax found in adulterated samples was considerably too 
high, L. pe K. 


Hiibl’s Process for testing Wax. By G. Bucuner (Chem, Zeit., 
16, 1922).—This process practically consists of the taking of the 
acidity and saponification numbers, and is rightly considered to be a 
safe and elegant method. The author, however, recommends boiling 
with excess of normal alcoholic potash for at least one hour; other- 
wise the saponitication will not be complete, and the result will be 
quite untrustworthy. L. pe K, 


Detection of Foreign Fats in Wool Fat. By H. Hersrne and 
F. W. Passmore (Chem. Centr., 1893, i, 142; from Pharm. Zeit., 37, 
704, 712—713).—Wool fat, a cholesterol fat, cannot be saponified 
by aqueous potash, but is readily saponified by heating at 100° in a 
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closed vessel with alcoholic potash. The saponification number of 
lanolin determined in this manner is found to be 83°44. As this is 
only about one-half of that of ordinary fats, the determination of the 
saponification number can be applied to the detection of foreign fats 
in lanolin; paraffins and other hydrocarbons are found in the un- 
saponified portion, and can be estimated as usual. All the other wool 
fats, after deduction of the potash value of the free fatty acids con- 
tained in them, yield the same saponification number as lanolin. Test 
analyses are quoted, mixtares of lanolin with oils, fats, and hydro- 
carbons, and the results appear to be fairly satisfactory. 


A. J. G. 

Estimation of Indigotin in Commercial Indigo. By 0. 
Mitter (/. Russ. Chem. Soc., 24, 275—299).—The water in a fair 
sample of indigo is determined by heating at 100° to constant weight. 
To estimate the indigotin, a weighed portion (0°5 gram) is thoroughly 
mixed in a porcelain basin with 10 grams of hydrogen sulphate, H,SO,, 
not oil of vitriol, and heated on the water-bath for an hour with occa- 
sional stirring. In this way all the indigotin is converted into the 
disulphonic acid, which is then dissolved in water and made up to a 
litre. 50 c.c. of this solution is diluted with 600 c.c. of water, 
and titrated with standard potassium permanganate (about 1/280 
normal), the colour changing from blue to green, olive, dirty yellow, 
and finally to a golden-yellow. The disappearance of the olive tint 
marks the end of the reaction. Pure indigotin gives a pure orange- 
yellow solution; commercial indigo gives oxidised solutions with 
either a brownish or reddish tint. The oxidation takes place accord- 


ing to the equation 


5C,,.H»N,0, + 4K MnO, a 6H.,S0O, = 5C 4H, N20, oa 2K,S0, 
+ 4MnSO, + 6H,0, 


As indigotin is more readily oxidised, under the conditions of 
experiment, than indigo-brown, the presence of the latter does not 
materially interfere with the estimation. Gums, resins, carbo- 
hydrates, and albumin, even when added to commercial indigo in 
quantity, do not appreciably affect the accuracy of the method. 

J. W. 

Estimation of Theine in Tea. By N. V. Soxotorr (J. Russ. 
Chem. Soc., 24, 130).—The method adopted by the author for 
the estimation of the amount of theine in tea differs from that 
ordinarily employed in that, instead of an aqueous extract, a sample 
of the tea itself is taken, the moisture having been previously ascer- 
tained. The tea is moistened with 15—20 drops of alcoholic ammonia, 
and extracted in a Soxhlet apparatus with chloroform. Subsequently, 
the chloroform is distilled off, and magnesia added to the residue, 
which is then extracted three times with boiling water, filtered, and 
the filtrate evaporated to dryness. The theine remaining is slightly 
yellow. To purify it, the aqueous solution is extracted with chloro- 
form, on evaporation of which the theine is obtained quite a: ea 

J. W. 
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Optical Properties of Liquid Oxygen. By K. Oxszewski and 
A. Wirgkowsk1 (Chem. Centr., 1893, i, 595; from Naturwiss. Rund- 
schau, 8, 75).—The index of refraction of liquid oxygen is deduced by 
the authors from the angle of total reflection by means of an ar- 
paratus which is described. The relative refractive index of liquid 
oxygen is thus found to be 1°2232 and the absolute coefficient 1°2235, 
a value agreeing well with that obtained by Liveing and Dewar, 
namely, 1°2236. The absorptive power of a column of liquid oxygen 
of 1 mm. thickness between \577 and 4570, that is, the most in- 
tense portion of the yellowish-green absorption band of liquid oxygen, 
was found to be between 84 and 89 per cent.; whilst for the red 
absorption band between \ 630 and \ 638, a mean value of 88 per cent. 
was obtained. A. R. L. 


Refraction Constants of Phosphorus in the Free State, and 
in its Compounds with Elements or Monovalent Groups. By 
F. Zeccuint (Guzzetta, 23, i, 97—109).—The author has determined 
the refraction constants of a number of phosphorus compounds with 
respect to the line D; the data obtained are summarised in the 
following table. 


Atomie refraction of 


h 3 
Substance . vx : maacias 
d . d d(up* + 2) 


From ». | From 2’. 


40°24 
65°44 
37 “77 
38 °80 
25°25 
25 24 
36 “50 
38 13 
75°03 | 38°19 


bo bo bo 
Ee RENEE 
SHAAR EE SH 
© ON HISO 
© WIS HSA w 
S&S Rete ess 


bo bo te 
oD 


The atomic refractions given under the headings n and n* are 
2 

calculated from the molecular refractions, pe—l and P_“ no ' 
d (n° +2)d 
respectively; the values employed in calculating from the simpler 
formula are those previously given by the author (this vol., ii, 253), 
whilst Conrady’s values are used in working from the theoretical 
formula. Triethylphosphine, phosphorus tribromide, and phosphorus 
oxychloride were examined in the pure state; triethylphosphonium 
iodide was employed in a 14°6034 per cent. aqueous solution, whilst, 
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with phosphorus pentachloride, determinations (1) and (2) were made 
with 65171 and 60775 per cent. carbon bisulphide solutions re- 
spectively. In boiling carbon bisulphide, phosphorus diiodide has a 
molecular weight corresponding with the formula P,I,; carbon bi- 
sulphide solutions containing (1) 7:1896 and (2) 63215 per cent. 
of the iodide were used in the determinations. 

The author concludes that the atomic refraction of phosphorus 
varies very considerably with the nature and number of the other 
elements with which it is combined ; the value is least in the chlorides 
of phosphorus and greatest in the iodide, the value deduced from the 
bromide being intermediate. Hydrogen phosphide gives a much 
lower value for the atomic refraction of phosphorus than do the 
halogen compounds of the same type. Compounds of phosphorus 
with the same elements give practically the same values for the atomie 
refraction; this is especially well shown with the tri- and penta- 
chlorides. The very low refraction equivalent of phosphorus oxy- 
chloride is remarkable ; it gives the atomic refraction of phosphorus 
as less than half that which the element has in the free state or when 
combined with chlorine alone. It is noteworthy that with these com- 


pounds the formula t a gives as a rule more consistent results 


than the theoretical formula. W.d. P. 


Refraction Constants of the Acids of Phosphorus and their 
Sodium Salts. By F. Zeccuixt (Gazzetta, 23, i, 109—120; com- 
pare preceding abstract).—The anthor has measured the refraction 
constants, with reference to the D-line, of phosphoric, metaphosphoric, 
pyrophosphoric, phosphorous, and hypophosphorus acids, and their 
sodium salts in aqueous solution. The atomic refraction of phos- 
phorus deduced from the molecular refraction of the sodium salts 
cannot be entirely depended on, owing to the arbitrary values which 
must be assigned to the metal; the numbers obtained from the re- 
fractive indices of the acids are given in the following table, together 
Bot Thorpe and Tutton’s value for phosphorous oxide (Trans., 1890, 

45), 
Atomic refraction of 
phosphorus obtained 

from formula. 


- 
n?, 


5°33 
2°77 
1°46 
2°46 


It is noteworthy that a mach higher value for the atomic refrac- 


tion is obtained from the oxide than from the acids or salts. 
W. J. P. 


Influence of Temperature on the Rotatory Power of Liquids. 
By A. Aicnan (Compt. rend., 116, 725—727).—The author points out 
that where a liquid is optically inactive because it is a mixture of 
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two active substances of opposite rotatory powers, the inactivity will, 
as a rule, hold only for rays of a certain wave-length, and the 
mixture will be active in one direction for rays of shorter wave- 
length and active in the opposite direction for rays of greater wave- 
length. This phenomenon is well shown by mixtures of levogyrate 
terebenthene and dextrogyrate camphene. 

Similarly a change in the temperature of such liquids will disturb 
the optical equilibrium, and the liquid will become active in one 
direction when the temperature rises and in the other when the 
temperatare falls. This phenomenon also is observed with the 
mixture of terebenthene and camphene, and with red rays the 
rotatory power changes in sign between 61° and 73°, and with yellow 
rays between 13° and 33°, whilst with green rays the liquid is always: 
dextrogyrate between 13° and 90°, but the rotatory power increases 
with the temperature. 

Phenomena of this kind were observed by Biot in the case of solu- 
tions of tartaric acid. The author suggests that the liquids examined 
by Colson (this vol., ii, 255) are mixtures of two substances of opposite 
optical activities, and that the variations observed in the rotatory 
power are due to the causes specified above. C. H. B. 


Meidinger's Cells. By A. A. Kraxau (J. Russ. Chem. Soc., 
24, 325—330).—The author undertook an investigation of cells 
of the Meidinger type used in telegraphic practice with a view to 
ascertain which form was most suitable, and to study the E.M.F., 
efficiency, &c., of each. He found, however, great variations in the 
results obtained with precisely similar elements, so that he was un- 
able to arrive at any definite conclusions, except that unknown 
secondary reactions play a very important part in the working of the 
elements. J. W. 


Leclanché Battery. By A. Ditte (Compt. rend., 116, 812—815). 
—When a couple formed of a rod of zinc and a plate of platinum is 
immersed in a 10 per cent. solution of sodium chloride, the zinc 
becomes covered with a layer of zinc hydroxide, which, at some 
distance down the rod, spreads out and forms a kind of diaphragm, 
which separates the liquid into two parts of different composition, 
the upper section being strongly alkaline and containing no zinc, 
whilst the lower is neutral and contains zinc chloride. 

Since the heat of formation of zinc oxide is greater than that of 
water, the zinc decomposes the water, but the action is at once 
arrested by the formation of a superficial film of zinc oxide, insoluble 
in water or a solution of sodium chloride. The. decomposition of 
sodium chloride solution by the zinc platinum couple is also exo- 
thermic, and zinc chloride and sodium hydroxide are formed. The 
dilute solutions of the latter being lighter than the salt solution, there 
18 an upward current of sodium hydroxide solution along the surface 
of the platinum plate, and a downward current of zinc chloride solu- 
tion from the zine rod. The zinc hydroxide js formed by the inter- 
diffusion. of these two currents. 

If the platinum plate is replaced by a mass of manganese peroxide, 
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polarisation is greatly reduced, and the layer of liquid which the 
current has to traverse is also much thinner; consequently, the action 
is more rapid and the phenomena are more marked. In the ordinary 
battery, the sodium hydroxide solution is retained in the porous cell, 
and no zinc hydroxide is formed in the outer liquid until the alkaline 
solution escapes. C. H. B. 


Abnormal Electromotive Forces of Mercury. By H. Branpen.- 
BurG (Zeit. physikal. Chem., 11, 552—576).—The electromotive force 
of an element of the type Zn | H,SO, | Hg is greatly diminished by 
the addition of a few drops of potassium iodide solution to the liquid. 
Potassium bromide and chloride exercise the same influence in a less 
degree, whilst potassium sulphide reduces the difference of potential 
from 1°4 to about 0-2 volt. The author has investigated a large 
number of substances with regard to this property, and finds the 
fellowing salts show it to a greater or less extent: potassium 
sulphide, cyanide, thioacetate, selenocyanate, thiocyanate, chloride, 
bromide, iodide, nitrite, ferrocyanide, and sodium selenothiosulphate, 
thioglycollate, thiosulphate, thiophenolate, and sodium succinimide. 
The action of these substances is due to their removing mercury ions, 
which are present in the sulphuric acid in small quantity, either by 
forming insoluble compounds with them, or by producing double salts, 
from which mercury is not dissociated as an ion. J. W. 


Electrical Conductivity of Mixtures. By D. Kownovatorr 
(J. Russ. Chem. Soc., 24, 440—450).—The author has determined the 
electrical conductivity of mixtures of weak bases, such as aniline, 
with weak acids, such as acetic acid. Tbe bases investigated were 
aniline, methylaniline, dimethylaniline, and toluidine; the acids were 
acetic, propionic, and butyric. Measurements were made at 21°, and, 
in the case of mixtures of aniline with acetic acid, also at 16°. The 
results are given in tables and in a series of curves made by tabulat- 
ing the percentage composition of the mixture as abscissa against the 
electrical conductivity as ordinate. For each pair of substances, the 
conductivity starts from the neighbourhood of zero for the pure 
amine, rises to a maximum as acid is added, and then diminishes to 
zero again for the pure acid. The composition of the mixture, ex- 
pressed as molecules of amine in 100 mols. of mixture, which gives 
the maximum conductivity at 21°, is exhibited in the following table, 
as well as the maximum value in mercury units multiplied by 10°. 


Maximum 
Base. Acid. Composition. 
Aniline --...... Acetic...... 14:0 
Methylaniline... cvee 143 
Toluidine....... cece 140 
Dimetbylaniline. 12°0 
Aniline. ....... - Propionic... 31:0 
9. csvesseve Butyric..... 35°0 
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Electrical Conductivities of Phosphoric acid and of Alkali 
Phosphates. By D. Brerraetor (Ann. Chim. Phys. [6], 28, 5—28). 
——This paper contains the author’s measurements of the electrical 
conductivities of phosphoric acid and of sodium, potassium, and am- 
monium mono-, di-, and tri-phosphates. The conclusions deduced 
from the results as to the basicity of phosphoric acid have been 
already given (Abstr., 1892, 395). A. R. L. 


A small Air Thermometer for Laboratory Use. By L. Mrrer 
(Ber. 26, 1047—1051).—A modification of the apparatus devised by 
Bottomley (Phil. Mag. [5], 26, 149). J. B. T. 


Melting Point Determinations. By E. Haase (Ber., 26, 1052— 
1054).—The melting points of the following substances were deter- 
mined by the air thermometer described by L. Meyer (preceding 

ibstract). The freezing mixture employed consisted of solid carbonic 
anhydride and anhydrous ether; the lowest temperature observed 
was -—75—78°. Chlorobenzene, —44°9°; bromobenzene, —31°1°; 
iodobenzene, —29°8°; orthochlorotoluene, "34° ; ; metachlorotoluene, 
—47°8° ; parachlorotoluene, + 7°4°; orthobromotoluene, —25°9°; meta- 
bromotoluene, —39°8°; parabromotoluene, +28°2°; chloroform, 
—62°; trichloronitromethane, —64°; ethylenic chloride, —42°; 
benzylic chloride, —48°; trichlorotoluene, —22°5°; benzaldehyde, 

—26°; zinc methide, —40° ; zine ethide, —28°; titanium chloride, 
—25°; arsenic chloride, —16°. 

The following substances become visicid and turbid at —75°:— 
methylic valerate, ethylic valerate, propylic valerate, amylic normal 
butyrate. The following substances are clear, but more or less 
viscid, at the samé temperature: amylic formate, amylic acetate, 
amylic valerate, isobutylic formate, isobutylic acetate, ethylic 
normal butyrate, methylic propionate, and ethylic propionate ; meth- 
oxybenzene and ethoxybenzene are gelatinous. Methylic formate, 
propylic formate, metbylic acetate, ethylic acetate, propylic acetate, 
ethylic chloride, ethylidenic chloride, ethylidenie chlorobromide, 
methylic bromide, trimethylenic bromide, carbon oxychloride, silicon 
tetrachloride, and sulphur monochloride are unaltered at —75°. 

J. B. T. 

Thermochemistry of the Ions. By W. Ostwa.p (Zeit. physikal. 
Chem., 11, 501—514).—From the electromotive force of cells into 
which various metals enter, and from Thomsen’s thermochemical 
data, the author calculates the following “ heats of ionisation,” that 
is, the heat change on the conversion of free metal into metallic ions. 


Atom. Equivalent, 

+ 61:0 Cal. +61°0 Cal. 
' +563 
+62°0 
Strontium , +57°8 
Calcium . +53°5 
i + 53°4 
+ 39°2 
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Atom. Equivalent. 
Manganese 48°1 Cal. 


Iron (ferrous ions) 20° 
» (ferrous into ferric).. 121 
14°6 

135 

32°6 

16°2 

Copper (cupric ions) 175 
(cuprous ions).... 17°0 
20°5 

26°2 


” 
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nh = 
MO SBONMDODARIK 


SUAONWUSMeE WOE 


@ 


All the metals that easily form ions have positive heats of ionisa- 
tion; the others have negative heats of ionisation. J. W. 


Thermochemistry of «-Dibromopropicnic acid. By S. 
TanatarR (J. Russ. Chem. Soc., 24, 365—371).—Heat of solution of 
a-dibromoproprionic acid at 13° = 1°64 Cal. 

Heat of neutralisation with potash at 14—16° = 14°85 Cal. There 
is no thermal effect when the normal potassium salt of a-dibromo- 
propionic acid is mixed with excess of dilute alkali or excess of the 


dilute acid. 
There is an evolution of 0°464 Cal. when equivalent quantities of 


decinormal solutions of potassium chloride and a-dibromopropionic 
acid are mixed, and an absorption of 0°544 Cal. when equivalents of 
hydrogen chloride and potassium a-dibromopropionate are taken. 
The heat effect if either acid completely displaced the other from its 
salts would be 1°106 Cal., evolution in the one case and absorption in 
the other. 

The heat of dissolution of the salt KC,;H;Br,0, + H,O at 14° is 
—2°878 Cal., and of the anhydrous salt +v'518 Cal., so that the heat 
of hydration is +3°396. The heat of dissolution of the acid salt 
KC,H,Br,0, is —7°91 Cal. 

The heat of neutralisation of propionic acid with potash is 
+13'46 Cal.; its heat of dissolution, +0°604 Cal.; and that of its 
potassium salt, +2°74 Cal. J. W. 


Thermochemical Investigation of Ureides derived from 
Acids containing 1 and 2 Carbon Atoms. By C. Maricnon 
(Ann. Chim. Phys. [6], 28, 70—125).—The general mode of pro- 
cedure adopted in this and subsequently published memoirs (follow- 
ing abstracts) is to determine the heats of combustion of the 
compounds by means of the calorimetric bomb and deduce from these 
data their heats of formation. 

The heat of neutralisation of carbamide by nitric acid is very 
small and indicates that the nitrate is almost completely dissociated ; 
in a concentration corresponding to ;; mol. per litre, the value is nil, 
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whilst in a concentration of 4 mol. per litre it is +0°13 Cal. When 
carbamide nitrate (4 mol.) is dissolved in water (1 litre), an absorp- 
tion of 10°7 Cal. is observed. The heats of dissolution of solid carb- 
amide (—3°6 Cal.) and of solid nitric acid (+6°6 Cal.), lead to the 
relation:—HNO, sol. + CON,H, sol. = CON,H,HNO, sol. .... 
+13°8Cal. This value is much smaller than those corresponding with 
the most feeble inorganic bases. Aniline is a much stronger base ; 
its solution, saturated with nitric acid, should give +7°4 Cal., whilst 
carbamide only furnishes +0°2 Cal. 

Ethylcarbamide. Heat of combustion at constant volume, +471°9 
Cal., and at constant pressure, +472°2 Cal. Heat of formation :— 
C; diamond + O + N, gas + H, gas = CON,H;Et sol +86°7 
Cal. The heat of dissolution of ethylcarbamide at 14° in a concen- 
tration of ,, per litre is —23 Cal. The difference in the heats of 
combustion of carbamide and of ethylcarbamide is +320°7 Cal., a 
value abnormally large. The formation of ethylcarbamide from 
liquid alcohol and solid carhamide develops +3°8 Cal. 

Thiocarbamide. Heat of combustion at constant volume, +341°9 
Cal., and at constant pressure, +3428 Cal. Heat of formation, 
+30°5 Cal. Heat of dissolution at 10° in a concentration of 4 equi- 
valent per litre, —533 Cal. The displacement of sulphur by oxygen 
in thiocarbamide develops +50°3 Cal. The heat of neutralisation of 
thiocarbamide by nitric acid at 11° in a concentration of } mol. per 
litre of water is +0°02 Cal. (carbamide gives +0°24Cal). Heat of 
dissolution of thiovcarbamide nitrate is —85 Cal. HNO, sol. + 
CSN.H, sol. = CSN,H,HNO, sol. .... +98 Cal. The dis- 
placement of oxygen by sulphur in carbamide diminishes the basic 
function, and it would appear from this that sulphur is more nega- 
tive than oxygen; thiocarbamide has, however, no acidic functiun, 
its heat of dissolution in water and potash being identical. 

Ammonium thiocyanate. Heat of combustion at constant volume, 
+344 Cal., and at constant pressure, +345 Cal. Heat of formation, 
+284 Cal. The transformation of this compound into thiocarb- 
amide develops +2°1 Cal. 

Guanidine and its Salts (Abstr., 1892, 1142). 

Ureides of Normal Acids (Abstr., 1891, 1448). 

Ureides of Mono- and Poly-basie Acids containing 2 Carbon Atoms.— 
Hydantoin :—Heat of combustion at constant volume, +312'4 Cal., 
aud at constant pressure, +311°9 Cal. Heat of formation, +109 Cal. 
The formation of hydantoin from glycollic acid and carbamide de- 
velops +5°6 Cal. Heat of dissolution in water at 11° in a concen- 
tration of j; mol. per litre is —6°1 Cal., or in potash, +0°5 Cal. 
Carbamide glycollate is obtained in the form of white crystals, in- 
soluble in ether, by evaporating mixed solutions of carbamide and 
glycollic acid. Its heat of dissolution in water at 17° in a concentra- 
tion of {5 mol. per litre is —8°2 Cal. De Fourcrand gives —2°8 Cal. 
as the heat of dissolution of glycollic acid; consequently C,H,O; sol. 
+ CON,H, sol. = CON,H,,C,H,O; sol. .... +2 Cal. Heat of 
formation of carbamide glycollate, —243'4 Cal. The formation of 
hydantoin from carbamide glycollate :—CON,H,,C,H,O, sol. = 
C,H,N,O, sol. + 2H,0 cece aa 3 6 Cal. : 
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Carbamide combines with glvcocine with scarcely any appreci- 
able development of heat, and the product, carbamide amidoacetate, 
forms large, lustrous crystals, and completely dissociates in 
water. Its heat of dissolution at 12° in a concentration of ;'; mol. 
per litre is —6°4 Cal. ; consequently :—CON,H, sol. + C,H;NO, sol. 
CON,H,,C.H;NO, sol +08 Cal. The direct formation of 
hydantoin from carbamide amidoacetate would involve the absorption 
of —14°6 Cal. 

Hydantoic acid.—Heat of combustion at constant volume, +308°9 
Cal., and at constant pressure, +308°4 Cal. Heat of formation, 
+181°6 Cal. It is a monobasic acid. Heat of dissolution in potash, 
+6°8 Cal.;.excess of potash does not alter this value. The heat of 
dissolution in water is about —6°5 Cal., so that the heat of neutral- 
isation of the dissolved acid must be about +15 Cal., the ordinary 
value observed with monobasic acids. The conversion of hvydantoin 
into hydantoiec acid :—C,H,N,0, sol. + H,O sol. = C,;H,N,0, sol. 
develops +22 Cal. In the presence of potash :—C,;H,N,0O, diss. + 
KOH diss. = C,;H,KN,0,, develops 8°8 Cal. 

Allantoin (Abstr., 1891, 1448). Methylallantoin. Heat of com- 
bustion at constant volume, +567°7 Cal.. and at constant pressure, 
+566°9 Cal. Heat of formation, +180°6 Cal. The difference between 
the heats of combustion of allantoin and methylallantoin (+ 153°1 Cal.) 
is normal. 

Ureides of Ozxalie acid.—Parabanic and Oxaluric acids (Abstr., 
1891, 1449). Oxamic acid. Heat of combustion at constant volume, 
+129°5 Cal., and at constant pressure, +128°8 Cal. Heat of forma- 
tion, +163°3 Cal. 

Dimethylparabanic acid. Heat of combustion at constant volume, 
+539°1 Cal., and at constant pressure, +538°6 Cal. Heat of for- 
mation, +139°9Cal. The difference between the heats of combustion 
of dimethylparabanic and of parabanic acids, +326 Cal., gives +163 
Cal. as the difference for each methyl group, a value abnormally —_ 

A. R. L. 

Thermochemical Investigation of Polybasic Ureides and of 
Uric acid. By C. Marienon (Ann. Chim. Phys. [6], 289—394).— 
When alloxantin is heated on the water-bath with sulphuric acid, 
and an equal volume of water added, a yellowish compound separates 
which, on boiling with water, is converted into a mixture of parabanic 
and barbituric acids (Finck, Annalen, 132, 304). This compound is 
oxalylmalonic diureide, C;H,N,O;. Barbituric acid (malonic ureide). 
Heat of combustion at constant volume, +3542 Cal., and at constant 
pressure, +353°4Cal. Heat of formation, +161°8 Cal. Grimaux has 
synthesised the acid by heating together malonic acid and carbamide:— 
C,H,O, sol. + CON,H, sol. = C,H.N,O, sol. + 2H,0 eoee +82 
Cal. The formation of barbituric acid is considerably more exo- 
thermic than that of the oxalic ureides, the syntheses of which have 
not been effected. Acid malonic ureide, C;H,0,,CON,H,, is obtained 
in colourless, anhydrous-crystals when a solution of malonic acid and 
carbamide is allowed to evaporate over sulphuric acid. The heat of 
combustion at constant volume is +357°2 Cal., and at constant 
pressure, +3563 Cal. Heat of formation; -+296°9 Cal. Its forma- 
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tion from solid malonic acid and solid carbamide develops +2°5 Cal. 
It decomposes into barbituric acid and water :—C;,;H,0,,CON,H, sol. 
= C,H,N,O, sol. + 2H,0 sol +5°7 Cal. A neutral malonic 
urcide conld not be prepared. Barbituric acid has two acidic func- 
tions, of which the first is stronger than that of the normal carboxylic 
acids and of the same order as that of picric acid; whilst the second 
acidic function is very feeble, more so than the third function of 
phosphoric acid ; the corresponding salts are decomposed by water. 
Alloxan (Abstr., 1891, 1448). The heat of combustion of 
mesoxalic acid at constant volume is +129°4 Cal., and at constant 
pressure, +1283 Cal.; the heat of formation is +292°7 Cal. The 
formation of alloxan from the acid and carbamide (solid) develops 
+12 Cal. Dialuric acid (tartronic urcide), CO<N tt og>CH-OH, 
oxidises so rapidly in the air that no constant values could be 
obtained with it. The heat of combustion of tartronic acid at 
constant volume is +166°6 Cal., and at constant pressure, +165°8 
Cal. The heat of formation is +165°8 Cal. The formation 
of dialuric acid from carbamide and tartronic acid (solid) would 
develop +4°2 Cal.; its heat of formation is +201-1 Cal. (approx.). 


Uramile (amidomalonic ureide), CO<NH.co>CH-NE,. Heat of 


combustion at constant volume, +380 Cal., and at constant pressure, 
+379 Cal. Heat of formation, +170°7 Cal. Thionuric acid, 
C0< NE CQ> CH-NE-SO,H, was discovered by Liebig and Wahler. 
It is partially hydrolysed in aqueons solution into uramile, but may be 
obtained in acicular/crystals by evaporating its aqueous sulution over 
concentrated sulphuric acid. Its aqueous solution causes a brisk evolu- 
tion of hydrogen on the addition of zine or cadmium, and decom- 
poses cfrbonates in the cold. The author describes at length its 
mon- and di-acid salts; they are crystalline compounds which 
rapidly become red in the air. 

Alloxantin (Abstr., 1891, 1448). Amalie acid (tetramethyl- 
alloxantin). Heat of combustion at constant volume, +1241°9 Cal., 
and at constant pressure, +1240°6 Cal. Heat of formation, +374 
Cal. Hydurilic acid, CsH,N,O, (Ber., 9, 1102). Heat of combustion 
at constant volume, +660°5 Cal., and at constant pressure, +658°5 
Cal. Heat of formation, 3029 Cal. Baeyer regards this compound 
as a diureide resulting from the combination of barbituric and 
dialnric acids. The interaction of the solid acids would develop 
+103 Cal., and the author has effected the synthesis of hydurilic 
acid by heating together barbituric and dialuric acids. 

Deoxyamalic acid is best prepared by heating amalic acid in asealed 
tube at 180—185° for three hours. Its heat of combustion at constant 
volume is +1322°6 Cal., and at constant pressure, +1321°8 Cal. 
Heat of formation, +292°8 Cal. The difference between the heats of 
combustion of deoxyamalic acid and amalic acid indicates that the 
latter is the dihydroxy-derivative of the former. Murexide. Heat 
of combnstion at constant volume, + 738°8 Cal., and at constant pres- 
sure, +736°7 Cal, 
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Uric acid. Heat of combustion at constant volume, +462°7 Cal., 
and at constant pressure, 461-4 Cal. (see also Stohmann, Abstr., 1892, 
6). Heat of formation, +1481 Cal. The oxidation of uric acid in 
the animal organism has been shown by numerous observers to be 
incomplete. The various hypotheses claiming to explain the forma- 
tion of uric acid in the animal organism are then discussed at length ; 
thermic measurements of the salts of uric acid are also given. 
Pseudouric acid. Heat of combustion at constant volume, +455-2 Cal., 
and at constant pressure, +454 Cal. Heat of formation, +224°5 Cal. 
The transformation of pseudouric acid into uric acid (solid compounds) 
is endothermic (—6 Cal.). Isouric acid. Heat of combustion at con- 
stant volume, +460°6 Cal., and at constant pressure, +459°4 Cal. 
Heat of formation, +150°1 Cal. The transformation of uric acid into 
isouric acid (solid compounds) would give rise to the development 
of +2 Cal., a value too small to enable the change to be actually 
effected. 

Theobromine. Heat of combustion at constant volume, +846°45 
Cal., and at constant pressure, +846 Cal. Heat of formation, +90'1 
Cal. Caffeine. Heat of combustion at constant volume, +1016 
Cal., and at constant pressure, +1016 Cal. Heat of formation, 
+83°4 Cal. Since the introduction of a methyl group, combined with 
nitrogen, raises the heat of combustion of a compound about +165 
Cal. (see next abstract), this value has been calculated for xanthine 
from those given above fur caffeine and theobromine. The heat of 
combustion of xanthine is thus found to be +518°5 Cal., and its heat 
of formation +91 Cal. 

Thiohydantoin. Heat of combustion at constant volume, +502°4 
Cal., and at constant pressure, +503 Cal. Heat of formation, 
+589 Cal. Thiohydantoic acid. Heat of combustion at constant 
volume, +497°9 Cal., and at constant pressure, +498°5 Cal. Heat of 
formation, +132°4 Cal. A. R. L. 


General Results of the Thermochemical Study of the 
Ureides. By C. Marianon (dann. Chim. Phys. [6], 28, 498—528).— 
The fact that the heat of combustion of orthotoluidine is approximately 
the same as that of metatoluidine, whilst that of methylaniline is 
greater, led Petit (Ann. Chim. Phys. [6], 18, 145) to conclude that 
the introduction of a methyl group into the side chain is a less 
exothermic phenomenon than the introduction of such a group into 
the benzene nucleus. The author’s results confirm this. He com- 
pares the heats of combustion (given in the preceding abstracts) of 
certain ureides, and finds that the displacement by methy] of an atom 
ot hydrogen combined with nitrogen raises the heat of combustion of 
the compound by 164—165 Cal., whilst the displacement by methyl of 
an atom of hydrogen combined with carbon raises the heat of com- 
bustion at most 157 Cal. The primary amines have a Jower heat of 
combustion than the secondary or tertiary amines isomeric with them. 
The heat of combustion of the residne = CH,:—C (diamond) + 
H, gas + O; = CO, + H,O.... + 163°3 Cal., leads to the conclusion 
that the heat of formation of a compound is increased by 6—7 Cal. 
when methyl] is substituted for one of the hydrogen atoms combined 
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with carbon, and is diminished by 1—2 Cal. when one of its hydrogen 
atoms in combination with nitrogen is displaced by methyl. 

The above law indicates that metameric compounds exist which 
present notable differences in their heats of formation, and it renders 
possible, in many cases, the molecular migration of alkyl groups in 
combination with nitrogen to a carbon atom. It can, therefore, be used 
to establish the constitution of a compound. 

Nitroguanidine has a heat of combustion at constant volume 
+211°4 Cal.; and at constant pressure +2103 Cal. The heat of 
formation is +22 Cal. A study of this compound indicates that the 
formation of nitro-derivatives is less exothermic when the nitré-group 
enters into combination with a nitrogen atom; it is, therefore, to be 
expected that such nitro-derivatives will be the more powerful 
explosives. 

The introduction of an alkyl group into a compound seems to 
diminish the positive work necessary to effect its dissolution. 

The research has led to the deduction of certain rules, which will 
serve for the synthesis of new ureides. A. R. L. 


Graphical Treatment of some Thermodynamical Problems 
on Conditions of Equilibrium in Salt Solutions with Solid 
Phases. By A. C. van Run van ALKEMADE (Zeit. physikal. Chem., 11, 
289—327).—An application of the thermodynamical principles of 
Gibbs to the consideration of some special cases of conditions of 
equilibrium in salt solutions. H. C. 


Determination of the Specific Gravity of Salts Soluble in 
Water. By J. W. Rercrrs (Zeit. physikal. Chem., 11, 328—344).— 
In determining tHe specific gravity of salts soluble in water, the 
author has formerly employed, with advantage, the method of 
suspension in liquids so adjusted, that their specific gravities equal 
those of the salts taken. As only few liquids have hitherto been 
found available for the above purpose, attention has now been devoted 
to obtaining new liquids of high specific gravity for use in the deter- 
minations. In the first place, attempts were made by dissolving 
various metallic iodides in methylenic iodide to effect an increase in 
the specific gravity, 3°324 at 16”, of this liquid. Only in three cases 
was an appreciable increase noticed, these being with stannic iodide, 
3481 at 10°, with arsenious iodide, 3°449 at 12°, and with antimonious 
iodide, 3°453 at 12°. A mixture of stannic and arsenious iodides, 
disrolved in methylenic iodide, gave a liquid of specific gravity 
3°610 at 12°, and by using a mixture of stannic and antimonious iodides 
a specific gravity of 3°63 was obtained. Experiments were then made 
with arsenic tribromide, a compound melting at 2U° to a vearly 
colourless liquid of specific gravity 3°54 at 25°. By dissolving tri- 
haloids of antimony and bismuth iu this, heavier liquids were obtained, 
the highest observed specific gravity being 3°80 in the case of a 
mixture of arsenious and antimonious iodides in arsenious bromide ; 
this liquid solidifies, however, at 31°. By mixing solutions of 
arsenious and antimonious iodides in arsenious bromide with those in 
methylenic iodide, a liquid was obtained of specific gravity 3°702, 
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which only solidifies at 20° ; it has, however, the disadvantage of being 
opaque. A liquid which does not solidify at the ordinary temperature, 
and was the heaviest observed fulfilling this condition, was obtained 
by mixing stannic iodide and arsenious bromide. The specific gravity 
is 3°731 at 15°, but the solution is opaque. . C. 


Disscciation of Saline Hydrates and Analogous Compounds, 
By H. Lescaur (Ann. Chim. Phys. [6], 28, 237—256) —A con- 
tinuation of the author’s researches on this subject (Abstr., 1889, 815 ; 
Ann. Chim. Phys. [6], 19, 35, 533; 21, 511; 25, 423). The com- 
pounds examined in this memoir are the so-called acid acetates; they 
include additive compounds of sodium, potassium, lithium, and 
thallium acetate with acetic acid, and of sodium and potassium tri- 
chloracetate with acetic acid. They are analogous to saline hydrates, 
being formed by direct addition of acetic acid. They lose acetic acid 
at the ordinary temperature by a phenomenon analogous to efflores- 
cence, but unlike the saline hydrates, which do not effloresce when 
their tension of dissociation is lower than that of the atmospheric 
aqueous vapour, the acid acetates lose acetic acid in the atmosphere, 
whatever be their tension of dissociation. This is because the 
atmosphere does not contain acetic acid vapour, as it does aqueous 
vapour, which limits the dissociation of the hydrates. A. R. L. 


Determination of the Electrolytic Dissociation of Salts by 
means of Solubility Experiments. By 8S. Arrasenius (Zeit. 
physikal. Chem., 11, 391—402).—The discrepancy observed by Noyes 
between the numbers obtained for the degree of dissociation of dis- 
solved salts from his solubility experiments (Abstr., 1892, 1143), and 
those derived from the electrical conductivities, and more especially 
the opinion which this investigator has expressed, that the former series 
of numbers is more trustworthy than the latter, and that water takes 
a part in the electrolysis of a salt solution, has induced the author to 
submit this question to an experimental examination. He finds that 
the electrolytic dissociation, calculated from the solubility, differs 
enormously in the case of the same salt, for example, silver nitrate, 
according to whether the sparingly soluble salt with which this is 
combined is more or less soluble. No agreement, therefore, can be 
obtained between numbers which apply to one and the same salt, so 
that solubility experiments do not give trustworthy results for the 
determination of the electrolytic dissociation. The cause of this is, 
seemingly, that the law of mass action, upon which the calculation 
of the experimental results is based, is not applicable wo strongly 
dissociated electrolytes. H. C. 


Electrolytic Dissociation of Water. By J. J. A. Wiss (Zeit. 
physikal. Chem., 11,492—494).—Methylic acetate and water react to 
form methyl alcohol and acetic acid (or an acetate) at a rate propor: 
tional to the number of hydrogen ions or hydroxy] ions present in the 
solution. The reaction conditioned by the hydroxy] ions (saponifica- 
tion by a base) proceeds much more rapidly than that conditioned by 
the hydrogen ions (catalysis by an acid). Water behaves both as @ 
weak base and also as a weak acid, so that it is assumed to be slightly 
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dissociated into hydrogen ions and hydroxyl ions H,O = H + OH. 
To measure the extent of this dissociation, the author prepared an 
aqueous solution of methylic acetate, carefully sterilised and freed 
from acid impurity, and from time to time titrated it with 
standard alkali in order to ascertain the amount of acetic acid 
liberated. The action was supposed to be caused entirely by the 
hydroxyl ions, and only the first few titrations were considered, as the 
free acetic acid contributes a considerable number of hydrogen ions as 
the decomposition proceeds. From the rate of decomposition, it 
appeared as if the water were a 0:1 x 10~’ normal solution of hydroxyl 
ions, that is, that water is to this extent dissociated under the condi- 
tions of experiment. (See next abstract.) J. W. 


Electrolytic Dissociation of Water. By W. Ostwarp (Zeit. 
physikal. Chem., 11, 521—528). From the electromotive force of a 
gas cell consisting of two electrodes saturated with hydrogen, one 
immersed in a solution of alkali and the other in a solution of acid, it 
is possible to calculate the concentration (osmotic pressure) of the 
hydrogen ions in the alkaline solution, and of the hydroxy] ions in the 
acid solution. The concentration of these ions in pure water may 
then be calculated. It follows from the electromotive force actually 
ascertained (about 0°7 volt) that the concentration of the hydroxyl 
(and hydrogen ions) in water is 0°9 x 10-*. (Compare preceding 
abstract.) J. W. 


Electrolytic Dissociation of Acid Salts. By A. A. Noss (Zeit. 
physikal. Chem., 11, 495—500).— The author shows that for the acid 
salt of a weak bibasie acid, H,A, the following relation holds good :— 


ck = (k + m)md’, 
when k ig the dissociation constant of the free acid, c the dissociation 


constant of the acid ion HA, m the concentration of the salt, and d 
the ratio of the concentration of the hydrogen ions to m. 

Trevor’s results (Zeit. physikal. Chem., 10, 32) are found to be in 
general harmony with this equation. J. W. 


The Freezing Points of Sodium Chloride Solutions. By S. 
U. Pickerine (Ber., 26, 1221—1227).—The author has critically 
examined, both by the graphic and mathematical methods, the values 
obtained by Jones (this vol., ii, 263), and finds that they show the 
presence of the breaks mentioned by him even more clearly than 
his own results do. Two parabolas deduced from the results so as to 
recognise the breaks agree perfectly with the ascertained experi- 
mental error, whereas a parabola deduced from the same number of 
points as the preceding ones, but bridging over the breaks, shows an 
error nearly four times greater than it ought to be, and an attempt to 
express even one-fourth of the whole of Jones’s results as a single 
curve without any breaks leads to a parabola with an error 10,000 
times greater than the experimental error. The author points out 
that even the most perfect agreement between the freezing point and 
conductivity results cannot disprove the existence of breaks, or of the 
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hydrates indicated by them, unless it is first proved that the conduc- 
tivities are represented by a regular curve. This is far from being 
the case, and, moreover, the agreement between the two sets of results 
(even when Jones’s values are accepted) is by no means perfect; it is 
only approximately so as far as a depression of 0°1°, 8. U. P. 


Freezing Point of very Dilute Solutions. By H. C. Jonss 
(Zeit. physikal. Chem., 11, 529—551).—In continuation of his former 
experiments, the author has carefully determined the freezing point 
of dilute solutions of potassium sulphate, barium chloride, magnesium 
sulphate, cadmium chloride, cadmium bromide, cadmium iodide, 
cadmium nitrate, and zinc chloride. The following table shows for 
potassium sulphate the character of the accordance between the dis- 
sociation ratios calculated from the electrical conductivity (Kohl- 
rausch) and from the freezing point :— 


Strength of solution Ratio from con- Ratio from 
(in equivalents). ductivity. freezing point. 
0-002 normal 92-2 per cent. 941 per cent, 
0006 —Céi,, 88'3 90°8 
; 858, 88°2 

78:7, 82:0 

" 749 ~~, 791 

" 701 72°0 


” 


” 


These results indicate that the dissociation ratio of salts may 
be more correctly ascertained from the electrolytic conductivity 
(Arrhenius) than from the solubility relations, as Noyes suggests. 

J. W 


Dependence of the Solubility of a Solid on its Melting 
Point. By I. Scnréper (Zeit. physikal. Chem., 11, 449—465).—For 
solids which dissolve in liquids without any change in the specific 
heats occurring, the author has deduced the two following relation- 
ships thermodynamically from the theory of osmotic pressure :— 


where § is the ratio of the dissolved molecules to the total number in 
the solution, p the molecular latent heat of fusion of the solid, T, its 
fusion point in the absolute scale, T the temperature at which the 
solution is saturated, and Q the molecular heat of solution of the solid 
in its almost saturated solution. Experiments on the solubility of 

ibromobenzene in carbon bisulphide, benzene, bromobenzene, and 
ether, of naphthalene in benzene, chlorobenzene, and carbon tetra- 
chloride, and of metadinitrobenzene in benzene, bromobenzene, and 
chloroform, gave results in fair accordance with these equations. 
The alcohols as solvents do not behave as those above mentioned, but 
are closely similar among themselves. The relationships may be ex- 
pressed in words as follows: the solubility of different solids in 
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different liquids is the same when the temperatures are equally 
removed from the melting points of the solids. 


Participation of a Solvent in Chemical Reactions. By W. 
Nernst (Zeit. physikal. Chem., 11, 345—351).—Considerable doubt 
still exists regarding the question of the nature of the action of a 
solvent on the soluble substance and in how far this may be con- 
sidered a chemical action. The author attempts to gain some fresh 
light in this direction by considering the question from the point of 
view of the laws of mass action. ‘ 

If we consider the action hetween the solvent and soluble sub- 
stance to he of the kind A + »B = AB,, and if c, c,, and c, are the con- 
centrations, then, in accordance with the Guldberg-Waage law, Kc, = 
cc,". If the solvent B is present in large excess, so that its concentra- 
tion can only change slightly with an alteration in the conditions of 
equilibrium, c,* may be regarded as constant, that is, the active mass 
of a solvent at constant temperature is practically constant. If we 
are dealing with two liquids, and suppose that 7 is the vapour 
pressure of the solvent, p that of the dissolved substance, and p, that of 
the solution, then zp = K'p’. But also c = kp and c, = k'p’, so that 


.- =-7 xX const. From this it follows that the active 


mass of a solvent is proportional to its vapour pressure at constant 
temperature. H. C, 


Permeability of Precipitated Membranes. By J. H. Meexsure 
(Zeit. physikal. Chem., 11, 446—448).—The author has repeated some 
of Tammann’s experiments on the permeability of certain precipitated 
membranes to dyes, choosing those examples which in Tammann’s 
hands gave results contradictory to the “molecular sieve theory” 
(Abstr., 1892, 1383). The conditions of experiment were so far 
altered that the dyes were only added to the liquid on one side of the 
membrane after the membrane itself was completely formed. The 
results were occasionally irregular, but on the whole were in harmony 
with the “ molecular sieve theory.” J. W, 


Cyclical Equilibria. By M. Witpermann (Zeit. physikal. Chem., 
ll, 407—425).—The main object of the present paper was to prove 
the deduction made by Ostwald from a study of the properties of the 
factors of chemical energy, that two substances or groups of sub- 
stances which are each in equilibrium with a third are in equilibrium 
with one another. A heterogeneous system consisting of two liquids, 
bromine and water, which are but little suluble the one in the 
other, was selected, and free acids or salts soluble in the water, but 
not in the bromine, were afterwards introduced. The bromine 
dissolves in very different amounts in the different solutions, but the 
concentration of the vapour above the solutions always remains the 
same, and equal to that which it shows when water alone is taken. 
The chemical potential of the common constituent, the bromine, 
remains the same in all three parts of the different systems, and this 
may be regarded as proving the deduction above given. H. C, 
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Laboratory Burner. By N. Txcuu (J. pr. Chem. [2], 47, 535— 
536).—A description of an improvement in the new burner previously 
described (Abstr., 1892, 768), designed for the simultaneous regula- 
tion of the flow of gas and air. A. G. B. 


Light Petroleum Burner. By G. Barruet (Ber., 26, 1179—1180). 
—The author describes a light petroleum burner consisting of a cir- 
cular reservoir with two tubes at opposite sides ; one is situated at the 
upper end, and is connected with a small hand bellows, by means of 
which the petroleum is forced through the second tube, which is at 
the lower end of the reservoir, and is bent at a right angle; the 
petroleum is vaporised in the tube, the vapour mixes with air, and 
is burnt in an ordinary Bunsen’s burner. The reservoir is stated not 
to become unduly heated, and there is no danger of explosion. Fora 
flame 10 cm. high, 40 grams of petroleum per hour are required; 
for one 20 cm. high, 135 grams. Iron wire, 0°3 mm. in diameter, 
readily burns with scintillation, and platinum wire, 0°1 mm diameter, 


quickly fuses. J. B. T. 


Clay Filters. By W. Puxatt (Ber, 26, 1159—1172).—A 
description of clay filters made by the Royal Porcelain Manufactory, 
Berlin. They are made of unglazed, hard-baked clay, so hard that 
steel will not scratch them, endure a pressure of several atmospheres 
without breaking, and are attacked, only, and then but to a very 
slight extent, by hot concentrated sulphuric acid, or caustic soda. 
They are made in the shape of a flask with flattened bottom, of 
capacity 50, 135, and 1000 c.c. in the respective sizes, and as cylinders 
19 cm. long, of 50 c.c. capacity. These filter at the rate of, roughly, 
4900, 8600, 29,600, and 5950 c.c. of pure water per hour respectively, 
with a difference of pressure of 700—720 mm; the rate is not much 
less when a turbid mixture is filtered instead of pure water. The 
filtration is very perfect ; from water containing barium sulphate pre- 
cipitated in the cold, or stannous sulphide, perfectly clear filtrates 
were obtained, and the complete washing of the precipitate was 
effected in from three-fifths to two-fifths of the time required with a 
folded filter. From milk and starch-solution perfectly clear filtrates 
were also obtained, but these became somewhat turbid on standing. 
The filter is usually immersed in the liquid to be filtered, and con- 
nected, several at once if required, with a large exhaustion-vessel, 
into which the clear filtrate runs ; this vessel is exhausted by means 
of a water-pump, and then left to itself, a great saving of the water 
used by the pump is thus effected, as compared with the ordinary 
method of filter-pump filtration. The filters may be cleaned for 
further use by rubbing with sand, or, if this is not successful, by 
dipping in strong acids. If they have been used for filtering oil, for 
which they are also adapted, they may be cleaned by ignition in 4 
mufile. C. F. B. 


Hygroscopic Properties of Textile Fabrics. By T. Scuiozsixe, 
Jun. (Compt. rend., 116, 808—812).—The author considers that m 
determinations of the hygroscopic properties of various compounds 
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sufficient attention has not been given to the influence of temperature 
and the coefficient of saturation of the atmosphere. In the case of 
cotton, wool, merino, and silk, however, the influence of temperature, 
although distinct, is comparatively small, and this seems to be true 
ulso of some other materials. Curves are given showing the relation 
between the temperatures and the quantity of water absorbed by the 
textile fabrics specified, when they are allowed to remain for a long 


time in contact with air having a known coefficient of saturation. 
C. H. B. 


Inorganic Chemistry. 


Hydrogen Peroxide Solutions. By H. P. Tatsor and H. R. 
Moony (J. Anal. Chem., 6, 650—661).—Commercial solutions of 
hydrogen peroxide were found to contain hydrochloric, sulphuric, 
phosphoric, and hydrofluosilicic acid, besides sugar, glycerol, barium, 
calcium, aluminium, and magnesium; in no case was a sample 
obtained sufficiently pure for direct use in analysis. To purify a com- 
mercial solution, it was mixed with 10 per cent. alcohol, and barium 
hydroxide in powder added to distinctly alkaline reaction, filtered, and 
the filtrate treated with a slight excess of sulphuric acid ; the filtrate, 
after this treatment, contained 0°003 per cent. of silica, instead of 0°028 
originally present. The alcohol was then removed by distillation 
under diminished pressure. Solutions of hydrogen peroxide may be 
concentrated by evaporation under diminished pressure; the loss of 
hydrogen peroxide under a pressure of 30 mm. only amounts to 
5 per cent. when the quantity which has distilled over is also taken 
into account. In this manner solutions of such a concentration were 
obtained that when unit volumes were mixed with permanganate 
solution, 588 vols. of oxygen were evolved; whilst the distillates 
similarly treated evolved 19 vols. of oxygen. When hydrofluosilicic 
acid is present, it decomposes, and the silicon fluoride evolved reacts 
with the distillate, forming silicic and hydrofluosilicic acid. The 
statement that pure hydrogen peroxide solution has an acid reaction 
is incorrect. 

For many purposes, a sufficient purification is effected by neutral- 
ising with potash, and allowing the precipitate of silica, potassium 
silicofluoride, &c., to settle; the supernatant liquid is then decanted 
through a ribbed filter. About 0°5 per cent. of sulphuric acid should 
be at once added to the filtered liquid to prevent atti ¥ 

. RL, 


Preparation of Perchloric acid. By R. Caspart (Zeit. angw. 
Chem.; 1893, 68—74).—See this vol., ii, 390. 


Decomposition of Gaseous Hydrogen Iodide by Heat. B 

M. Bopenstern and V. Meyer (Ber., 26, 1146—1159).—Although 

the course of chemical reactions which take place in solutions has in 
VOL. LXIV. ii. 28 
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many cases been studied with great exactitude, the difficulties in the 
way of applying accurate measurement to changes taking place in 
gases are so great, that, up to the present, the only instance in which 
this has been successfully accomplished is that of the combination of 
hydrogen with chlorine, in the classical investigation of Bunsen and 
Roscoe, 36 years ago. To obtain, if possible, some further data with 
regard to the course of chemical change in gases, the authors have 
been led to study a reaction which, unlike the one above quoted, is 
of a reversible character, and in which, therefore, the establishment 
of a condition of equilibrium will be in no way influenced by such 
disturbing circumstances as are found to arise in other cases. The 
reaction selected was the decomposition of hydrogen iodide. 

That this reaction is of a reversible nature is, of course, well 
known, but the authors were surprised to find with what ease com- 
bination between hydrogen and iodine takes place, on merely heating 
the two together, and in the absence of platinum or any other con- 
densing agent. If a sealed tube, filled with hydrogen and containing 
a little iodine, is heated in sulphur vapour, formation of hydrogen 
iodide in considerable quantity takes place. The gas is also far more 
stable than has hitherto been supposed, as a sample of the pure gas 
was heated for a whole day in the vapour of boiling aniline without 
being in the least decomposed. Decomposition, at any rate of the 
pure gas, cannot therefore be said to commence at 180°, as is usually 
stated. The pure gas is, however, sensitive to the action of light. 
In bulbs which were exposed for 10 days to the direct action of sun- 
light, 58 per cent. of the gas was found to have suffered decomposi- 
tion, and in bulbs freely exposed to sunlight throughout the whole of 
the summer, 99 per cent. of the gas was decomposed. The decom- 
position, although slow, is practically complete. 

Hydrogen iodide, prepared from phosphorus iodide, cannot, with 
the utmost care, be completely purified from traces of phosphorus 
compounds. The gas used in these investigations was therefore pre- 
pared by the direct union of hydrogen with iodine in the presence of 
platinised asbestos. It was passed into water until this was com- 
pletely saturated, and by gently heating this solution the gas was 
again obtained. It was then freed from moisture by means of 
phosphoric anhydride, and from iodine by means of red phosphoras. 
The gas was passed into glass bulbs provided with lateral capillary 
tubes, similar to those used by Krause and Meyer, in their investiga- 
tion on the combustion of gaseous mixtures (Abstr., 1891, 1153). 
The bulbs had been previously completely freed from air by passing 
hydrogen through them for 20 hours, with occasional heating to dull 
redness. When filled with pure bydrogen iodide, the bulbs were sealed, 
and then submitted to the desired temperature by placing them in the 
vapour of some liquid of known boiling point. After being allowed 
_to cool, they were opened below the surface of a solution of potassium 
hydroxide of sp. gr. 1°28, which had been previously boiled to free 
it from air; in this, hydrogen is practically insoluble. The volume 
of the gas (hydrogen) remaining unabsorbed showed to what extent 
the hydrogen iodide had suffered decomposition. ‘ 

As eventually the direct formation of hydrogen iodide from its 
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elements under the conditions of the decomposition was also studied, 
it became necessary to introduce equivalent quantities of hydrogen 
and iodine into sealed tubes. This, at first sight, difficult operation 
was effected by taking glass tubes of about 30 c.c. capacity, and 
introducing into each the necessary quantity of iodine contained in a 
melting point tube. They were then filled with pure hydrogen, 
rarefied to } atm., and sealed. These tubes were then submitted toa 
process similar to that above described. 

Experiments were first made in the vapour of boiling sulphur 
(448°), retene (394°), and mercury (350°). As means from several 
experiments in each case, the following numbers were obtained :— 


Relative amount of HI decomposed, 
determined 


Temperature of cr \ 
boiling By decomposition. By direct union. 
0°2150 0°2104 
0°1957 — 
0°1731 01738 


Decomposition experiments were then made in diphenylamine vapour 
(310°), and gave as the relative amount of hydrogen iodide decomposed, 
01669, in place of the expected number of 0°1550, calculated from 
the above determinations. The difference between the observed and 
calculated result in this case may be explained on thermodynamical 
grounds. The heat of formation of hydrogen iodide is at ordinary 
temperatures negative, but from the fact that the decomposition at 
high temperatures, 350—448°, increases with rising temperature, it 
follows from Van’t Hoff’s principle, that the heat of formation at 
these temperatures is positive. There must, therefore, be a tem- 
perature at which the heat of formation is zero, and at which also 
the decomposition is at a minimum. The point obviously lies between 
310° and 350°, and according to a preliminary calculation from the 
above results is at 324°. 

Since the above determinations show that regular conditions of 
equilibrium were in each case attained, and preliminary experiments 
rendered it probable that these were only gradually established, 
attempts were also made to study the decomposition as a time reaction. 
These proved to be perfectly successful, as it was found that two 
bulbs heated for the same length of time at the same temperature 
always gave the same result. The results were calculated by means 
of the formule :— 


For the decomposition .. 


For the combination.... 


These by integration gave equations from which the constants C 
aud C’ could be calculated. The constancy in the values actually 
obtained for each of the above temperatures of experiment shows 

28—2 
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that in the case of the decomposition of hydrogen iodide by heat the 


change is one which takes place in a perfectly regular manner. 
H. C 


Azoimide from Hydrazine Hydrate and Nitrous acid. By T. 
Curtius (Ber., 26, 1263).—A dilute solution of azoimide may be con- 
veniently prepared, as a lecture experiment, by passing the nitrous 
fumes from the action of nitric acid on arsenious anhydride into a 
cooled, dilute, aqueous solution of hydrazine hydrate until a per- 
manent evolution of gas begins; or, better, by condensing the nitrous 
fumes on lumps of ice, and adding the blue liquid to the hydrazine 
hydrate until the evolution of gas begins. C. F. B. 


New Synthesis of Azoimide. By T. Currius (Ber., 26, 1263— 
1271).-—See this vol., i, 463. 


Hyponitrous acid. By C. Paat (Ber., 26, 1026—1028; compare 
W. Wislicenus, this vol., ii, 318).—By the action of silver nitrite on 
hydroxylamine hydrochloride in oabein (2 per cent.) solution at 0°, 
no evolution of gas occurs, and the liquid appears to contain hydr- 
oxylamine nitrite; after separation from the silver chloride, the clear 
solution is treated with silver nitrate and dilute ammonia until no 
further precipitate is formed; the insoluble portion is washed with 
water and dissolved in dilute nitric acid; on the addition of am- 
monia, an additive compound of silver nitrite and silver hyponitrite, 
Ag.N,0,,2AgNO,, is precipitated; it is deposited from solution in 
dilute ammonia in small, yellow, granular crystals which readily 
blacken in the dark. 

By the action of nitrous acid on benzylhydroxylamine, benzy) 

J. B. 


alcohol is formed. , ; 


Constitution of Bleaching Powder. By J. Misers (Zeit. anorg. 
Chem., 3, 186—192).—A reply to the criticisms of Lunge (this vol., 


ii, 277) on the author’s previous paper on this subject (this vol.,. 
ii, 209). A. G. B. 


Formula of Bleaching Powder. By G. Lunar (Zeit. anorg. 
Chem., 3, 351—352)}.—The author prefers to write CaOCl,,H,0, 
instead of Ca(OH).Ch, as the formula of bleaching powder (compare 
this vol., ii, 209). J. W. 


Silicon. By H. N. Warren (Chem. News, 67, 136—137).— 
Aluminium, in pieces the size of a walnut, is introduced into a clay 
cracible containing a fused mixture of 4 parts of potassium silico- 
fluoride, 1 part of potassium chloride, and 2 parts of potassium 
carbonate, and when the violent reaction has subsided, the mass is 
heated to whiteness for five minutes. When cool, the crucible is 
smashed; the button, carefully detached from adhering slag, is 
placed in a plumbago crucible with 12 parts by weight of aluminium 
and 2 of tin, and covered with a layer of sodium silicate; the 
mixture is submitted for two hours to the strongest heat obtainable. 
When cold, the piece of aluminium is broken, when the new modifica- 
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tion of silicon is found in large, lustrous, infusible, oblique octa- 
hedrons, insoluble in all acids except hydrofluoric. D. A. L. 


Distribution of Calcium and Magnesium in Nature. By 
N. Lupavin (J. Russ. Chem. Soc., 24, 389—423).—The author dis- 
cusses the comparative distribution of calcium and magnesium in 
the animal, vegetable, and mineral kingdoms, using the analytical 
data that have appeared in the Jahresbericht from 1857 to 1886. The 
solid crust of the earth contains more calcium than magnesium. 
Meteorites, on the other hand, contain more magnesium than caleium. 
Magnesium is contained in greater quantity in sea-water, most 
mineral springs, and in some lakes of Central Asia and Western 
Siberia ; whilst in river water calcium prevails. In general, plants 
contain more calcium than magnesium, exceptions being found in 
cereals, some parts of the potato and beet, and in certain maritime 

lants. Animals also contain calcium in preponderating quantity. 

The author has made several series of experiments on the solubility 
of calcium and magnesium carbonates in water, and in salt solutions, 
as well as on the double decomposition of the chloride of one metal 
and the carbonate of the other. The following table contains the 
solubilities at 26°, expressed in parts of metallic oxide in 100 parts 
of solution. ' 


- 


In 2°525 per cent. 
In water, solution of NaCl. 
Precipitated MgCO,,3H,0.. 0°0812 0°1250 
Magnesite........+0. eeeee 0°0027 0°0048 
Precipitated CaCO;........ 0 0°0037 
Calcespar ; 00053 


Calcium carbonate, whether natural or precipitated, is not decom- 
posed appreciably at ordinary temperatures by a solution of mag- 
nesium chloride, but magnesium carbonate is completely converted 
into magnesium chloride by a solution of calcium chloride, the length 
of time required for the conversion depending on the strength of the 
calcium chloride solution (compare Bothamley, Trans., 1893, 696). 

J. W. 


Double Fluorides. By H. v. Hetmuour (Zeit. anorg. Chem., 3, 
115—152).—The author has prepared double fluorides of ammonium 
and other metals by dissolving the hydroxide of the metal in am- 
monium fluoride and evaporating to crystallisation. 

Most of the salts which he describes have been prepared before 
{compare Wagner, Abstr., 1886, 670); the following must now be 
added to the list:—The beryllium salt, BeF,,2NH,F, crystallises in 
small, colourless needles and prisms; the cadmium salt, CdF,,NH,F, 
is a white, crystalline precipitate; the copper salt, CuF,,2NH,F,2H,0, 
forms blue crystals; the dntimony salt, SbF;,2NH,F, crystallises in 
lamine; the bismuth salt, BiF;,NH,F, forms transparent crystals. 
Of Rg the copper, bismuth, and cadmium salts are insoluble in 
water, 

The salts CuF,,KF; CaF,,RbF; and CuF,,NH,F,2}H.0 were also 
prepared. A. G. B. 
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Dehydration of Cupric Hydroxide and its Basic Salts. By 
B. Kosmann (Zeit. anorg. Chem., 3, 371—376).—The author en- 
deavours to deduce the results obtained by Spring and Lucion (this 
vol., ii, 210) from thermochemical principles. J. W. 


Nitrocopper. By P. Sasarmer and J. B. Senperens (Compt. 
rend., 116, 756—758).—Nitrocopper is obtained by passing nitric 
peroxide at 25—30° over finely divided copper, obtained by the 
reduction of cupric oxide by means either of hydrogen or of carbonic 
oxide. Whether prepared with pure nitric peroxide, or with the 
peroxide diluted with nitrogen, it has the composition Cu,NO,. A 
small quantity of copper oxide is formed, the proportion increasing 
with the temperature at which the reaction takes place. Although 
stable in dry air, the nitrocopper, as previously stated, decomposes 
into copper and nitric peroxide above 90°, and is violently decom- 
posed by water, with evolution of pure nitric oxide and formation of 
a solution of copper nitrite and nitrate. Hydrogen has no action in 
the cold, but if the temperature is rapidly raised to about 180°, am- 
monium nitrite and free ammonia are formed. Carbonic oxide has 
no action in the cold, but, on heating, nitric peroxide is given off, 
and reduced copper is left. Sulphurous anhydride has no special 
action, but on heating combines with the nitric peroxide that is 
evolved, and forms the well-known crystalline compound, a residue 
of partially oxidised copper containing some copper sulphate being 
left. Chlorine acts in the same way as on reduced copper, copper 
chlorides being formed, whilst the nitric peroxide is given off. us 
ammonia attacks the nitrocopper immediately in the cold, with 
formation of water vapour and white fumes of ammonium nitrite and 
nitrate, the mass then suddenly becoming incandescent with forma- 
tion of large quantities of ammonium salts, whilst a residue con- 
taining copper and ammonio-copper oxides, but no copper nitride, is 
left. Hydrogen sulphide reacts with nitrocopper at the ordinary 
temperature, with formation of water and sulphur, and, finally, of 
bright blue cuprous sulphide. 

Nitrocopper, in many reactions, behaves as if the copper and the 
nitric peroxide were intimately associated together, but each re- 
tained its own properties. It can therefore be used in many reactions 
in place of nitric peroxide. C. H. B. 


Solubility of Mercuric Iodide in Diiodomethane. By J. W. 
Retcers (Zeit. anorg. Chem., 3, 252—253).—Diiodomethane (100 
parts by weight) dissolves 2°5 parts of mercuric iodide at 15°, 166 
parts at 100°, and 58 parts at 180°. On slowly cooling the saturated 
solution, it deposits large, rhombic plates of the yellow modification, 
whilst by further cooling, especially in the presence of some of the 
ready formed substance, quadratic crystals of the red modification are 
obtained. A. R. L. 


Action of Charcoal on Solutions of the Salts of the Rare 
Earths. By K. Hormann and G. Kriiss (Zeit. anorg. Chem., 3, 89— 
91).—The neutralised hydrochloric acid solution of the rare earths 
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was heated on the water-bath with purified animal charcoal, in the 
expectation that the feebler bases would be precipitated on the 
surface of the charcoal. This was subsequently incinerated, and the 
residual oxide was purified by conversion into oxalate. The equivalent 
of the metal ccntained in this oxide was R'" = 15594, that of the 
original having been 138°7. 

Animal charcoal cannot be completely freed from phosphate, which 
vitiates the results. A sugar charcoal was therefore prepared. This, 
when submittedeto the treatment described above, separated an 
earth which had the equivalent R"’ = 134°4, that in the original 
earth having been 116°8. In another experiment, an yttria of 
R'” = 93°03 yielded, by a single treatment with charcoal, an earth 
giving R'” = 96. Such a result could not be achieved by a 
single precipitation with aniline. The amount precipitated is, how- 
ever, very small; for instance, 8 grams of charcoal only separated 
0°05 gram from 2 grams of earth. A. G. B. 


Behaviour of the Gadolinite Earths with Potassium Chrom.- 
ate. By G. Kriss and A. Loose (Zeit. anorg. Chem., 3, 92—107).— 
The earth used in this investigation was prepared from gadolinite by 
a preliminary fractionation with ammonia (Abstr., 1891, 1424), fol- 
lowed by a precipitation of the nitrates of the middle fraction with 
potassium sulphate, and the further fractionation of the earths left in 
solution by ignition of their nitrates. The fraction submitted to 
treatment with potassium chromate had an equivalent of R’” = 102. 
A solution of the nitrate was mixed with potash until there was a 
slight precipitate, which was filtered off. Potassium chromate was 
added and the mixture warmed as long as the precipitate increased ; 
the solution became red from the production of potassium dichromate. 
The precipitated chromate was dissolved in hydrochloric acid, reduced 
by alcohol, nearly neutralised by ammonia, and precipitated as 
oxalate. The filtrate from the chromate was again treated as described 
above; three such fractions were prepared. The first, contrary to 
expectation, gave a brown oxide, showing the presence of much 
didymium, the strongest of these bases; it had the equivalent 
R'” = 115°6; the second and third fraction gave lighter oxides and 
had the equivalents R’” = 111 and 104°3 respectively. Spectroscopic 
examination of the three fractions showed that the first was rich in 
didymium and erbium, which are respectively the strongest and 
weakest of these bases, whilst yttria appeared in the following frac- 
tions. It thus seemed probable that didymium was thrown down as 
chromate, and the erbium as basic chromate or free base, accounting 
for the production of potassium dichromate. 

Further experiments showed that an approximate separation of 
didymium could be effected by precipitation with potassium chromate 
in a cooled solution, leaving the erbium to be precipitated on heating, 
together with more didymium, as basic chromates. 

A preparation of didymium oxide, obtained by repeated precipita- 
tion with’ potassium chromate in the cold until the erbium lines dis- 
appeared from the spectrum, gave an equivalent R” = 145°3, a 
result probably too high, but explicable in part by the fact that it 
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contained excess of oxygen, indicated by its brown colour. A heating 
in hydrogen showed that 0°5 per cent. oxygen had been absorbed in 
excess. The precipitate was proved to be a didymium chromate, and 
not a double potassium salt. A. G. B. 


Action of Aniline and Aniline Hydrochloride on the Gad- 
olinite Earths, By G. Kriiss (Zeit. anorg. Chem., 3, 108—114).— 
The fractionation of these earths by aniline has been already dealt 
with (Abstr., 1891, 1425). If the bases can be fractionally displaced 
from their chlorides by aniline, it follows that the hydroxides must 
be fractionally soluble in aniline hydrochloride. The best method of 
applying this principle is to acidify the solution of the chlorides of 
the earths with hydrochloric acid, to add a quantity of aniline about 
equivalent to the earths in solution, and then ammonia equivalent to 
the quantity of earth which it is desired to precipitate ; after warm- 
ing for 1} hours at 80°, the precipitate is filtered off through a dry 
filter. If it be required to separate the feeble bases from the stronger, 
only a little ammonia is added, so that the precipitate may contain 
only the feeblest bases ; if, on the other hand, the strongest bases are 
required, much ammonia is added, so as to leave these only in solu- 
tion. The author designates the former process “aniline precipita- 
tion,” and the latter “aniline solution.”” The method will be further 
developed. A. G. B. 


Erbia. By G. Kriss (Zeit. anorg. Chem., 3, 353—369).—If 
ytterbium earths containing erbium are submitted to fractionation 
by decomposition of the nitrates by heat, or by the action of aniline 
or aniline hydrochloride, and if those fractions are considered as 
erbium earths which have an equivalent Er’’ = 166—-168 and show 
the absorption lines \ = 654°7 and \, = 523°1, then an apparently 
homogeneous oxide is obtained, with the properties ascribed by Cleve 
to erbia. The same result is reached if fractional decomposition of 
the nitrates by heat alone is pursued far enough. When, however, 
apparently all the ytterbium, holmium, terbium, and yttrium have 
been removed by the above methods, and an erbium with a constant 
equivalent has been obtained, it is possible, by fractionation with 
aniline hydrochloride, to decompose the earth further into substances 
with different equivalents. Erbia is therefore not a homogeneous 
earth, but consists of several substances, further researches on which 
are promised by the author. J. W. 


Behaviour of Aluminium towards Mercuric Salts. By J. 
Kiaupy (Chem. Centr., i, 1893, 201; from Rep. Pharm., 3, 89).— 
When aluminium is brought into an aqueous solution of mercuric 
chloride, aluminium amalgam is first formed, and subsequently it is 
decomposed by the water, the aluminium being converted into chloride. 
When aluminium is added to a concentrated alcoholic solution of 
mercuric chloride, a very energetic reaction ensues; mercury is first 
deposited on the aluminium, which latter slowly dissolves. When 
the mixture is warmed, the reaction becomes violent enough to cause 
the alcohol to boil, and when the reaction is complete, a small] quantity of 
gas, probably hydrogen, is evolved. Ethylic chloride was not detected. 
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Towards the end of the reaction only is the alcohol decomposed, 
whilst the excess of aluminium dissolves as basic chloride. The 
amalgam produced at the first stage contained | part of mercury and 
361 parts of aluminium. Other mercuric salts behave in the same 
manner as the chloride, and the amalgam is formed when chloroform 
or aldehyde is used as solvent. The amalgam has a great affinity for 
oxygen; it quickly becomes heated to 80° on exposure to the air, decom- 
poses water, reduces potassium dichromate, permanganate, ferricyan- 
ide, indigo, nitrobenzene (in alkaline solution), and precipitates electro- 
positive metals from their solutions. It dissolves readily in acids and 
alkalis, does not decompose absolute alcohol, decomposes dilute alcohol 
only to a slight extent, and is indifferent towards ne . 
Volatility of Manganese at High Temperatures. By R. 
Lorenz and F. Hevuster (Zeit. anorg. Chem., 3, 225—229).—The 
authors confirm the observations of Guntz concerning the non- 
existence of a manganese carbonyl at temperatures comparable with 
those at which ferrocarbonyl and nickel carbonyl are formed (Abstr., 
1892, 568). When manganese carbide, Mn;C, was heated to white- 
ness in a current of carbonic oxide, the metal was melted and the 
walls of the tube were covered with finely-divided manganese. But 
this was not due to the formation of a mangunese carbonyl, for the 
same result was obtained when hydrogen or nitrogen was substituted 
for carbonic oxide. No absorption of the nitrogen by the metal was 
observed. The authors conclude that manganese is volatile at a 
temperature a little above its melting point (compare Jordan, Abstr., 
1878, 772). A. G. B 


Iron Chlorobromide. By C. Lenormanp (Compt. rend., 116, 
820—823).—Bromine acts very slowly on anhydrous ferrous chloride 
at the ordinary temperature, combination being incomplete even after 
a month. In sealed tubes at about 100°, the result varies with the pro- 
portion of bromine employed. If the chloride and the bromine are 
mixed in the proportions 2FeCl,: Br., combination takes place, but 
no crystals are formed; if, however, the bromine is in excess, ferric 
chlorobromide, Fe,C],Br., separates in volatile crystals which are in- 
soluble in excess of bromine. The crystals are lustrous, and very 
dark coloured, green by reflected light, and completely opaque even 
in thin sections. They seem to be hexagonal tables. The compound 
is very deliquescent, and very soluble in water; it also dissolves 
readily in alcohol or ether, and, by means of the latter, can be 
separated from ferrous chloride. Chloroform, benzene, and toluene 
also dissolve it, but carbon bisulphide dissolves only a trace. It is 
easily decomposed by heating, but sublimes readily when heated in 
a tube containing a slight excess of bromine. 

When bromine is added to ferrous chloride solution, combination 
takes place with considerable development of heat, and, after expul- 
sion of the excess of bromine, the composition of the liquid agrees with 
the formula Fe,Cl,Br,. The solution is very deep red when con- 
centrated, and yellow when dilute. It has an acid reaction, and 
contains colloidal ferric oxide. C. H. B. 
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History of Complex Inorganic Acids. By C. Frrepuetm (Zeit. 
anorg. Chem., 3, 254—263).—The author replies to certain remarks 
made by Kehrmann (Zeit. anorg. Chem., 3, 76) on his previous paper 
(Abstr., 1893, ii, 282). Finkener must be regarded as the discoverer 
of this class of compounds. A. R. L. 


Complex Inorganic Acids. By F. Kexnrmann (Zeit. anorg. 
Chem., 3, 377—379).—A rejoinder to Friedheim. 


Preparation and Specific Gravity of Uraflium Dioxide. By 
W. F. Hittesranp (Zeit. anorg. Chem., 3, 243—248).—Wohler ob- 
tained uranium dioxide by evaporating a solution of uranium oxy- 
chloride, UO,Cl,, with an excess of sodium and ammonium chloride, 
and fusing the residue. Uhrlaub (1861) stated that the product was 
a nitrogenous compound of the formula UyN,O,,. The author finds 
that when air is completely excluded during the fusion, an almost 
qualitative yield of uranium dioxide is obtained, and that Uhrlaub’s 
compound does not exist or, at any rate, is not obtainable under the 
conditions mentioned. The specific gravity of crystallised uranium 
dioxide (reduced to a vacuum and compared with water at 4°) is 
certainly not lower than 10°95, and is probably 11. A. R. L. 


Further Example of the Isomorphism of Thorium and 
Uranium Dioxides. By W. F. Hitiesranp (Zeit. anorg. Chem., 3, 
249—251).—When an oxide of uranium is fused with borax for 24 
hours, and the cold mass extracted with water and dilute acetic or 
hydrochloric acid, jet-black octahedra of uranium dioxide are ob- 
tained. The appearance of the crystals is unaltered when thorium 
dioxide is one of the constituents of the mixture, as the latter is 
isomorphous with uranium dioxide. A. R. L. 


Solubility of Metallic Iodides, &c., in Methylenic Iodide. 
By J. W. Retcers (Zeit. anorg. Chem., 3, 343—350).—100 parts of 
methylenic iodide dissolve 22°9 parts of stannic iodide at 10°, the 
sp. gr. of the solution at that temperature being 3-481. The solu- 
bility increases rapidly with rise of temperature, the stannic iodide 
separating on cooling as highly refractive octahedra, with or without 
cubic faces. Arsenious iodide also dissolves in methylenic iodide to 
the extent of 17°4 parts in 100 of solvent. The solution is dark 
red, and has the sp. gr. 3°449 at 12°, the temperature of experiment. 
100 parts of methylenic iodide dissolve 11°3 parts of antimonious 
iodide at 12°, giving a solution of sp. gr. 3-453. Bismuth iodide is 
much less soluble, only 0°15 part dissolving in 100 of the solvent at 
12°. The solubility is scarcely affected by a rise of temperature. 

Lead iodide, cadmium iodide, ferrous iodide, thallous iodide, mer- 
curous iodide, cuprous iodide, and silver iodide are only dissolved in 
traces, if at all, by methylenic iodide. The boiling solvent does not 
dissolve the double compound 2TII,HglI,, but partially decomposes it 
into its constituents. 

10 parts of powdered sulphur dissolved in 100 parts of metbylenic 
iodide at 10°. Melted sulphur mixes freely in all proportions with 
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methylenic iodide. 100 parts of the same solvent dissolve 1°3 parts 
of selenium, and 0:1 part of tellurium at 12°. Iodine is very soluble 
in methylenic iodide, and so likewise is yellow phosphorus, red phos- 
phoras being quite insoluble. Neither arsenic nor antimony could be 
appreciably dissolved. 


Specific Gravity of Titanium. By K. B. Hormann (Ber., 26, 
1025—1026).—The titanium employed was obtained as a fine powder 
by the action of sodium vapour on potassium titanium fluoride in an 
atmosphere of hydrogen. Two series of determinations made with 
1977 grams and 1-5944 grams of the metal, and calculated, according 
to Kohlrausch’s formula, gave the sp. gr. = 3°4973 and 3°5888 re- 
spectively, of which the author believes the latter to be the more 
correct value. The atomic volume = 13°4. J. B. T. 


Formation of Thiovanadates. By G. Kriiss (Zeit. anorg. 
Chem., 3, 264—266; compare Abstr., 1890, 1381; 1891, 989).—By 
fusing together vanadic oxide, soda, and sulphur until the excess of 
the latter is driven off, the anhydrous salt Na,;VS,O (loc. cit.) is 
obtained. A similar result was obtained by Norblad ( Upsala Univers. 
Arsskrift, 1874). Potassium and ammonium salts cannot be obtained 
by the dry method as they undergo decomposition. A. R. L. 


Constitution of Inorganic Compounds. By A. Werner (Zeit. 
anorg. Chem., 3, 267—330).—A theoretical paper devoted to the dis- 
cussion of the so-called ammonio-metallic compounds. The formula 
of “ platinosodiamine chloride” may be written Pt(NH;-NH;Cl), or 
Pt(NH,Cl-NH,)2. Jérgensen’s observation that tertiary amines, as 
well as pyridine, form compounds analagous to these, favours the 
first formula, because although it is conceivable that two residues of 
ammonia may combine thus: —NH,"NH,, this cannot be the case 
with a tertiary amine in which the whole of the hydrogen is replaced 

A. R. L. 


by alkyl groups. 


Composition of the Precipitate obtained with Hydrogen 
Sulphide in Solutions of Potassium Iridiochloride. By U. 
Antony (Gazzetta 23, i, 184—190).—Berzelius and Fehling (Fehling’s 
Handwérterbuch, 3, 812) state that iridium bisulphide is obtained by 
the action of hydrogen sulphide on solutions of iridic chloride or 
potassium iridiochloride; contradictory observations are, however, 
recorded by Claus (Gmelin-Kraut, Handbuch, 3, 1311). The author 
has, therefore, again investigated the action of hydrogen sulphide on 
solutions of potassium iridiochloride. Pure iridium, prepared by the 
author’s method (Abstr., 1892, 1285), was mixed with potassiam 
chloride, and heated at 300° in a stream of chlorine; the iridio- 
chloride was then extracted with boiling water and crystallised. On 
passing hydrogen sulphide through a 2 per cent. aqueous solution of 
the salt at 90—100°, a brown precipitate separated, and the solution 
gradually lost its dark colour, but, even after prolonged passage of the 
gas, it still remained reddish-yellow; the precipitate was collected, 
washed with hydrogen sulphide solution, avoiding contact with the 
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air, and dried at 90° in a stream of carbonic anhydride. The powder 
thus obtained underwent no alteration in the air and contained no free 
sulphur; it was analysed by roasting it to metal in a stream of air, 
and gave results which in the author’s opinion show it to be a mixture 
of iridium bisulphide and sesquisulphide approximating in composi- 
tion to 2IrS,,Ir,8;. This view is also supported by the persistent 
colour of the solution from which the sulphide was precipitated, the 
sesquisulphide being slightly soluble in water. The chlorine, which 
would be liberated if iridium sesquisulphide,were formed, should 
oxidise the hydrogen sulphide to sulphuric acid, and accordingly 
sulphuric acid was found in the solution, If the treatment with 
hydrogen sulphide takes place at 20—30°, a smaller proportion of 
sesquisulphide is formed, the precipitate approximating in composi- 
tion to 6IrS,,Ir,8,; at 0° a still larger proportion of the bisulphide is 
present in the precipitate. 

The observations of the older workers on this subject are hence 
erroneous. Wi dF. 


Lithium Iridiochloride and Iridium Bisulphide. By U. 
Antony (Gazzetta, 23, i, 190—194).—Lithium iridiochloride may be 
prepared by passing dry chlorine over a mixture of iridium with 
carefully dehydrated lithium chloride at 300°; the salt is then ex- 
tracted with water and crystallised. It is thus obtained in minute, 
garnet-red needles, which are somewhat deliquescent; on drying at 
90—100° in a current of air, it forms a dark red powder. 

The author has shown (see preceding abstract) that the precipitate 
formed by hydrogen sulphide in iridium solutions is a mixture of 
iridinm bisulphide and sesquisulphide; it is hence impossible to 
obtain the bisulphide by the wet method. It may, however, be pre- 
pared by passing hydrogen sulphide over lithium iridiochloride at 
4—7°; no action occurs below 0°, and at above 10° the salt is very 
rapidly attacked with formation of free sulphur. On repeatedly ex- 
tracting the mass with absolute alcohol and drying the residue at 
90—100° in a current of carbonic anhydride, iridium bisulphide, IrS,, 
is obtained as a brown powder, which is not affected by exposure to 
moist air. It is partially decomposed by water with separation of 
sulphur, and when heated at 300° in the air it gives metallic iridium ; 
it is not attacked by hydrochloric acid or ordinary nitric acid, but is 
readily decomposed by fuming nitric or nitrohydrochloric acid, On 
heating at a low red heat in a current of carbonic anhydride, it loses 
sulphur, as already stated by Berzelius, yielding iridious sulphide. 

W. J. P. 


Osmium. By H. Moranr and C. Wiscurn (Zeit. anorg. Chem., 3, 
153—179).—The black osmium oxide, originally obtained by Eichler 
by the action of nitric acid on potassium osmate, and supposed by 
him to be K,0,30s0., was afterwards obtained by Fremy, and again 
by Claus and Jacoby, by exposing a solution of potassium osmate to 
sunlight; the latter chemists assigned to it the formula OsO,,2H,0. 

The authors have reinvestigated this substance, dried over phos- 
phoric anhydride in a vacuum until constant in weight, and find that 
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it is osmic acid, H,OsO,. It was analysed in several ways with con- 
cordant results ; the methods are described in the paper. 

Osmic acid is sooty-black, and when dry does not possess any of 
the coppery lustre alleged by Claus and Jacoby to be characteristic 
of OsO.,2H,O. In moist air, it has a strong odour of perosmic 
anhydride, but is stable under water which contains alcohol. It dis- 
solves in nitric acid to perosmic anhydride, and in boiling hydrochloric 
acid to an olive-green solution which smells of chlorine. It is not 
attacked by sulphuric acid. 

When hydrogen sulphide is passed over osmic acid, a violent re- 
action occurs, much heat is evolved, and osmium oxysulphide, 
Os,8,0.,H,O, is formed. This is a brown powder, which is decom- 
posed and dissolved by nitric, hydrochloric, and sulphuric acids 
(compare E. v. Meyer, Abstr., 1878, 14). Considering the high 
temperature which accompanies the formation of this compound, the 
authors are of the opinion that the hydrogen must be present in the 
form of OH or SH, and quote some evidence in support of the formula 
0(0sO-SH),. By further heating in hydrogen sulphide, it is converted 
into OsS8,. 

Osmic acid was heated with strong hydrochloric acid in a reflux 
apparatus for 48 hours, a little alcohol being added to hinder the 
formation of perosmic anhydride; chlorine was evolved, and a 
slight, black residue left undissolved ; after filtering and evaporating 
in a vacuum, large, well-formed, six-sided pyramids of the chloride 
Os,Cl,,7H,O were obtained. In moist air this salt is dark, olive- 
green, but when absolutely dry it is the colour of minium; it dissolves 
in alcohol and water with a dark green colour and crystallises again 
unchanged. It would appear, however, that this chloride is a mixture 
of OsCl, and OsCl,; for when its alcoholic solution is mixed with a 
solution of potassium chloride, potassium osmium chloride, K,0sC],, 
separates in the form of red octahedra, and if the filtrate from this 
be evaporated in a vacuum, a crystalline residue of OsCl,,3H,0 is left. 

Osmium is not attacked by bromine vapour. When osmic acid is 
treated with hydrobromic acid, in the manner described above for 
hydrochloric acid, small, dark brown, prismatic crystals having the 
composition Os,Br,,6H,O are isolated. This compound appears to be 
made up of OsBr, and OsBre, and is being further investigated. 
Indications of the existence of an oxybromide were obtained. 

There is no reaction between osmium and iodine vapour, nor be- 
tween osmic acid and iodine vapour. The iodide obtained by heating 


 osmic acid with hydriodic acid was difficult to analyse, but appeared 


to be OsI,. It forms violet-black crystals which appear to be 
rhombohedra, and have a metallic lustre; it dissolves to a red-brown 
solution in alcohol and in water, and when the solution in aqueous 
alcohol is heated, a black powder is deposited which has a coppery 
lustre when dry, and appears to be an oxyiodide. 


The existence of an osmium oxyfluoride was proved. 
A. G. B. 
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Sundite, a new Mineral from Oruro, in Bolivia. By C. 
Bréacrer (Zeit. Kryst. Min., 21, 193—199).—In a collection of 
Bolivian minerals presented to the Christiania University by L. 
Sundt, there is a series of specimens of anew silver ore. The mineral, 
which resembles tetrahedrite in appearance, crystallises in the rhombic 
system. It is very brittle, and has a hardness of 3 to 4, and a sp. gr. 
of 5°5. Analysis yielded the following results :— 


Cu. Ag. Fe. Sb. 8. Total. 
1:49 11°81 6°58 45°03 35°89 100°80 


The formula is probably (Ag,Cu,Fe)S,Sb,S;. 
Sulphantimonates of similar composition have not hitherto been 


met with in nature. B. H. B. 


Melanostibian, a new Swedish Mineral. By L. J. Icetstrém 
(Zeit. Kryst. Min., 21, 246—248).—At the celebrated Sj6 manganese 
mine, in the Government of Orebro, where numerous rare minerals 
have been discovered, a new antimony mineral has been found occurring 
in veins 1 to 2 cm. in width in dolomite. This has been named 
melanostibian by the author, from pédas (black) and the Latin 
stibium (antimony). The mineral is black, its powder being cherry- 


red. Its hardness is 4. Analysis gave the following results :— 


Sb,0; FeO. MnO. CaO. MgO. 4,0. Total. 
37°50 27°30 29°62 1:97 1:03 1°06 98°48 


It formula is 6(MnFe)O,Sb,03. B. H. B. 


Melanophlogite. By E.Ma.zarp and G. Friepgt (Bull. soc. fran. 
min., 13, 180 and 356).—In an exhaustive description of this mineral 
from the Solfatara Giona at Racalmuto, an analysis is given of 
absolutely pure melanophlogite, the results being as follows :— 


Si0,. SO; Fe,0,. 
93°18 619 0°29 B. H. B. 


Titaniferous Iron Ore from the Breitfirst. By R. Wenz. 
(Zeit. Kryst. Min., 21, 259).—In a description of the dolerite district 
ot the Breitfirst,a range of hills extending from the Rhone to the 
Spessart, the author gives analyses of plagioclase, augite, and titani- 
ferous iron ore from the doleritic plagioclase-basalt of the district. 
Analysis of the titaniferous iron ore from the unweathered (1) and 
the weathered (2) rock gave the following results:— ~ 


TiO,. Fe,03. FeO. MgO. Total. Sp. gr. 
I. 45°03 11°18 42°59 1°89 100 69 4°68 
lJ. 47:08 13°06 39°97 0°84 100°95 4°69 


383 


Physiological Chemistry. 


Influence of dividing the Daily Nutriment on the Meta- 
bolism of the Dog. By C. Aprtun (Zeit. physiol. Chem., 17, 
616—633).—Full details are given of the metabolic exchanges in a 
dog fed, first, on a given amount of flesh, and secondly, on the same 
amount divided into four portions in the course of the day. In the 
latter case, there was an increase in body weight, in nitrogen qutput, 
and in output of urea. An increased absorption of proteid takes 
place if the four meals are given instead of one. Under such circum- 
stances, the amount of loss by the feces is diminished, and also less 
proteid is broken up by pancreatic and bacterial action into simple 
products which are of little use to the organism. 

The application of this to the dieting of human individuals is 
obvious. W, D. H, 


Sugar in Muscle. By A. Panormorr (Zeit. physiol. Chem., 17, 
596—606).—The amount of sugar in muscle is very small in warm- 
blooded animals, from 0°01 to 0°03 per cent. It does not come from 
the blood in the muscles, as muscles freed from blood yield about the 
same quantity. The sugar is dextrose, identified by the phenyl- 
glncosazone which was made from it. Thereis no evidence of maltose 
in muscles, as Pavy (Lancet, 1881, ii, 5 and 43) has stated. The 
glycogen in muscles disappears after death, but there is no corre- 
sponding rise in sugar; probably it forms lactic acid. ai 

7— } 


Goat’s Milk. By Scuarrer (Chem. Cenir., 1893, i, 620—621; 
from Schweiz. Woch. Pharm., 31, 58—60).—See this vol., ii, 396. 


The Acids of Ox Bile. By Lassar-Coun (Zeit. physiol. Chem., 17, 
607—615 ; compare Abstr., 1892, 1114, 1503).—Further investiga- 
tions have not led to the identification of any further acids in ox bile. 
The methods described, employed on large quantities of ox bile, have 
led to the following quantitative results. The acids given below are 
those organic acids which are precipitated by hydrochloric acid after 
boiling with sodium hydroxide. There is a total percentage of 5°195, 
made up as follows :— 


Palmitic acid .... 
Oleic acid 
Myristic acid 
Resinous acids 
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Uric acid in the Organism. By C. Wutrr (Zeit. physiol. 
Chem., 17, 634—643).—The experiments of Horbaczewski (Abstr., 
1892, 646) are not conclusive, as the uric acid he obtained must have 
been contaminated with xanthine. A method is described for the 
quantitative separation of these two substances, which depends on the 
fact that dilute hot nitric acid breaks up uric acid into higher oxida- 
tion products, whilst xanthine is not affected. W. D. H. 


Action of Nitrites on Muscular Tissue. By J.T. Casu and 
W.R. Dunstan (Proc. Roy. Soc., 52, 91—93).—Experiments on skeletal 
muscles of the frog were conducted in an air-tight chamber, so con- 
structed as to permit of connection being made between the muscle 
and recording apparatus, and also so that the vapour of a known 
quantity of nitrite could be introduced. The nitrites produce shorten- 
ing; their order of activity in relation to the extent of this shortening 
is (1) isobutylic, (2) tertiary amylic, (3) secondary butylic, (4) 
secondary propylic, (5) propylic, (6) tertiary butylic, (7). butylic, 
(8) a-amylic, (9) B-amylic, (10) ethylic, (11) methylic. The order 
representing the speed with which shortening occurs is (1) methylic, 
(2) etbylic, (3) secondary propylic, (4) tertiary amylic, (5) primary 
propylic, (6) tertiary butylic, (7) secondary butylic, (8) a-amylic, 
(9) B-amylic, (10) primary butylic, (11) isobutylic. 

In minute doses, insufficient to cause passive contraction, nitrites 


lessen the irritability of muscle. 
This physiological action is not solely, and in some cases not even 


mainly, dependent on the amount of nitroxyl (NO,) they contain. In 
all phases of uy activity, the secondary and tertiary are 


more powerful than the corresponding primary compounds; this is 
due to the great facility with which they are decomposed into the 
alcohol and nitrous acid. In accelerating the pulse, the power of the 
nitrites is directly as their molecular weight, and inversely as the 
amount of nitroxyl they contain. The same relationship holds, 
although less uniformly, in their power of reducing blood pressure 
and inducing muscular contraction. This appears to be due to the 
increased chemical instability which the substituted methyl groups 
confer on the higher members of the series. The reverse order 
holds for the most part in relation to the duration of subnormal 
pressure, and the rapidity of the onset of muscular contraction. The 
simpler nitrites probably attach themselves to certain constituents of 
blood and muscle, and thus act more quickly than the higher com- 
pounds, whilst their greater stability causes their effect to last 
longer. 

A large proportion of organic nitrite is changed into nitrate in its 
passage through the organism, and is excreted in the urine as an 
alkali nitrate. W. D. H. 
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Chemistry of Vegetable Physiology and Agriculture. 


Are Nitrates Indispensable for the Growth of PlantsP By 0. 
Pitscu (Landw. Versuchs-Stat., 42, 1—95; compare Abstr., 1888, 
84).—The paper gives the results of experiments made from 1886 to 
1891. The plants were grown in poor sandy soil, containing about 
0:11 per cent. of nitrogen, and supplied in each case with the necessary 
mineral constituents, without nitrogen, with nitrogen as nitrate, and 
with nitrogen as ammonia. In each set of experiments, the ammonia 
was applied as sulphate, and in some cases, also, as phosphate. The 
plants employed were barley, wheat, oats, beetroot, and beans. The 
soils were sterilised as already described (Joc. cit.). In 1888, an alter- 
ation was made in the apparatus, so that water could be applied at 
the surface of the soil. The following table gives the results of all 
the experiments (except those with ammonium phosphate, which do not 
differ materially from those in which the sulphate was employed), 
and shows the amount of nitrogen applied and the amount of dry 

roduce. 
- The growth was normal in each case, but was generally much less 
where there was no nitrate than when nitrate was given. The pots 
which had no application of nitrogen gave generally as much growth 
as those supplied with ammonia. Different plants seem to behave 


Ammonium 
sulphate. 


2 Total N applied.... . 0°347 ‘ " _—_ 
Dry produce ...... 24°5 | 37° a 14°0 
Total N applied....| 0°8143) 0°8523) 0° - _ 

* | Dry produce ......| 48°2 | (12°5)* ‘ ‘ 57°6 ° 

(10°2)* 


Wheat grown in 1886-87. 


Total N applied....... 0-557 0-56 | 0-56 
Dry produce.......... 58-1 70°0 | 612 


* There plants were cut at an early period of growth. _ 
VOL. LXIV. ii, 
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Ammonium Sodium 
sulphate. nitrate. 


1 { Total N applied.... ‘ . 0°8827| 0°4315 


Dry produce ...... , 74:1 66°7 24°7 
Total N applied.... . ‘ 0°651 | 0°649 -- 


2% Dry produce ...... ‘ | 82-0 |.75-°9 {Rl 
Hieue ‘ “408 0°810 | 0-409 — 


Dry produce ...... ‘ . 77°1 55°1 36 -7* 
13°0 


Beetroot grown in (1) 1887, (2) 1888, (3) 1889, and (4) 1891. 


Total N applied.... . 0°434 
Fresh produce .... . 169°9 — 
of Total N applied.... . . 0°822 | 1°643 —- 
Dry produce : , 83°9 |142°3 — 
Total N applied.... : ' 2°356 | 1°136, — 
Dry produce ...... , . 181°6 /|119°6 23°6 
4 Total N applied.. .. ' ‘ 2°241 — 
Dry produce ...... . ‘ 117°7 | 66°8 


& 
Betieie 
— 


Beans grown in 1887. 


N per kilo. of soil 0 -0116 
Dry produce........+. , 41°2 


* Top dressing contains 0°135 gram of nitrogen. 


differently towards ammonia; in the case of oats, the difference 
between the nitrate and ammonia plants was always very consider- 
able. The plants grew in sterilised soil as well as in soil not 
sterilised, when both soils contained nitrogen in the same form. 
Beans, when grown in soils which had been heated at 100°, behaved 
like barley ; they were able to develop when supplied with ammonia, 
but were much stronger when grown in presence of nitrate. With 
the single exception of winter wheat, all the plants were much more 
benefited by nitrate than by ammonia, the difference being shown not 
only by the production of. a heavier crop but more especially in the 
earlier stages of growth, when the presence of nitrate seems to be 
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most necessary. The presence of nitrate in the soil seems to enable 
the plant to take up more nitrogen in other forms (ammonia ?) than 
when the soil was left unmanured or was supplied with ammonia. In 
every case (except wheat) the nitrate plant utilised much more of the 
nitrogen of the soil present in other forms than nitrate (ammonia ?) 
than the ammonia plants did. The more favourable action of 
nitrate was evident in every stage of development of the plants, and 
the plants so manured were always the first to ripen. 

The young plants seemed particularly sensitive towards ammonia, 
the corn plants losing early the points of the first leaves, whilst 
the leaves of the beetroot plants showed brown spots and died 
earlier than those which received nitrate. This difference was 
especially noticeable when the young plants were exposed to the sun. 

There is evidence that, in the course of the experiments, nitrifica- 
tion did not take place in the sterilised pots, and that nitrifying 
bacteria do not occur in the air. N. H. M. 


Analytical Chemistry. 


Electrometric Analysis. By R. Brnrenp (Zeit. physikal. Chem., 
11, 466—491).—The author proposes to use a sensitive electrometer 
as an indicator in volumetric analysis as follows: If, for example, a 
two-fiuid cell is constructed, having for electrodes mercury, and for 
liquids solutions of mercurvus nitrate and potassium chloride, then'a 
large electromotive force will be observed between the poles. If, 
now, a solution of mercurous nitrate is added from a burette to the solu- 
tion of potassium chloride, the electromotive force sinks at first slowly, 
but with slightly increasing velocity as more mercurous nitrate enters 
the liquid, until at the point when all the halogen present has been 
precipitated by the mercurous salt, it suddenly falls to a value not 
far removed from zero. The point at which the sudden fall takes 
piace indicates when equivalent quantities of the reagents are present. 
Thus, in the above case, the amount of halogen in the potassium 
chloride solution may be estimated by titration with mercurous 
nitrate. The author has made corresponding experiments with silver 
salts and silver electrodes, and finds that, by using ammoniacal solu- 
tions, he can not only estimate the total halogens in the mixture 
but the amount of iodine separately. J. W. 


Use of Sodium Peroxide in Analysis. By W. Hemret (Zeit. anorg. 
‘Chem., 3, 193—194).—The author points out that this compound can 
‘now be obtained free from sulphur, nearly free from chlorine, and 
containing some 60—70 per cent..of sodium peroxide, the rest being 
‘sodium oxide. For the usual method of detecting chromium and man- 
‘ganese it is admirable, and is much to be recommended for decompos- 
ing tungsten minerals and titanic iron ores. It serves excellently for 
attacking sulphides whose sulphur is to be determined, only for this 

29—2 
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purpose it must be diluted with half its weight of soda, otherwise the 
reaction is explosively violent; 1 part of the mineral to 2 parts of 
soda and 4 parts of sodium peroxide is recommended. The heating is 
conducted in a silver crucible, and the reaction is over in a few 
minutes. The mass is dissolved in water, any ferric oxide filtered 
off, and the sulphuric acid determined as usual. Results are quoted to 
show the concord between the results obtained by such a method and 
those obtained by solution in aqua regia. A. G. B. 


Estimation of Chlorides, Hypochlorites, and Chlorates in 
presence of each other. By M. Rosensavm (Zeit. angw. Chem., 1893, 
80).—Estimation of Calcium Chloride in Bleaching Powder.—An aliquot 
part of the original solution is boiled to destroy the hypochlorite, and 
the solution is afterwards titrated with silver nitrate using potas- 
sium chromate as indicator. (Allowance should, of course, be made 
for the chloride formed by the decomposition of the hypochlorite. 
—ARBSTRACTOR. ) 

Estimation of Calcium Chlorate.—An aliquot part of the solution is 
boiled for some time, then cooled and mixed with a definite quantity 
of ferrous ammonium sulphate and an excess of sulphuric acid. The 
mixture is now boiled, again cooled, and the excess of iron is then 
titrated back with permanganate. The amount of chlorate is easily 
found by caleulation. (Allowance must, of course, be made for the 
chlorate produced from the hypochlorite.) 

Estimation of Calcium Hypochlorite.—This estimation, on which, of 
course, the accuracy of the other determinations depends, is done by 
Pennot’s process by means of arsenious acid and iodine solution. Free 
cblorine is also occasionally present in samples of bleaching powder, 
but the author states that the amount is so small that its estimation 
may be safely neglected. L. pe K. 


Estimation of Oxygen in Iron. By P. Guiapxy (Chem. Cenir., 
1893, i, 440—441; from Russ. Berg. J., 2,81—8%).—In the estimation 
of oxygen in iron by heating the metal in a current of hydrogen and 
weighing the water produced, errors may accrue from the absorption 
of oxygen during the filing or boring to obtain the sample. A sample of 
iron containing 0°65 per cent. of carbon gave on analysis 0082 per cent. 
of oxygen, which latter amount is improbable, taking into account the 
high percentage of carbon. Experiments to obtain samples by cover- 
ing the iron with mercury during the boring failed because the mer- 
cury contained occluded air. The ferrous oxide which is contained 
in the occluded slag is reduced when heated in a current of hydrogen; 
when the iron itself contains no ferrous oxide; this error, however, is of 
little importance, since slag is itself an objectionable constituent. The 
results cannot be controlled by weighing the sample before and after 
heating in a current of hydrogen, and ascertaining whether the loss 
in weight of the iron, multiplied by $, corresponds with the gain 
of the absorption apparatus, because the carbon and sulphur in the 


sampie are also converted into volatile hydrogen compounds. ig 
A. R. ly ; 
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Estimation of Sulphur in Iron. By W. Scuinpier (Zeit. angw. 
Chem., 1893, 11—13).—Meineke has attempted to prove that com- 
mercial iron, when treated with hydrochloric acid, does not yield all 
its sulphur as hydrogen sulphide, and that a not inconsiderable amount 
is left in the insoluble residue, and must be estimated. Hattensaur 
has, however, demonstrated that Meineke’s ideas are incorrect, and 
that there is no reason to distrust the time-honoured hydrogen sulph- 
ide process of estimating the sulphur. 

The author, having made a few experiments, states that Meineke 
has made the mistake of using an acid of insufficient strength (sp. 
gr. 11) and that this causes, indeed, an incomplete expulsion of the 
sulphur. By using a strong acid of 1°19 sp. gr., every trace of sulphur 
was obtained as hydrogen sulphide. 

The author passes the gases evolved on dissolving the sample 
through a solution of bromine in hydrochloric acid, and afterwards 
estimates the sulphuric acid thus produced. L. pe K. 


Estimation of Nitrogen in Nitrates and in Nitric acid. By 
J.Sroxtasa (Zeit. angw. Chem., 1893, 161—163).—The author, having 
tried the recent processes for the estimation of nitrogen in nitrates, 
states that the methods proposed by Schlésing-Grandeau, Lunge, 
Stutzer, and Devarda all yield accurate results. If, however, the 
assay must be done in a very short time, it is best to use Lunge’s 
nitrometer. 

Another fairly rapid process is the one proposed by Devarda (com- 
pare this vol., ii, 343). Devarda’s reducing alloy is readily prepared 


by melting in a Hessian crucible 50 parts of copper, and adding first 
45 parts of aluminium and then 5 parts of zinc. L. pe K. 


Estimation of Phosphoric acid in Wines. By Morgenstern 
and A. Payuinorr (/. Russ. Chem. Soc., 24, 341—346).—The authors 
estimate the phosphoric acid in wines directly (without evaporating 
and calcining) as follows :—2v0 c.c, of the wine is placed in a conical 
flask and boiled until most of the alcohol has been removed, _ To the 
hot liquid, 20 c.c. of nitric acid, sp. gr. 1°38, is added in portions, the 
boiling being continued until the oxides of nitrogen have been largely 
got rid of. On cooling, the liquid is neutralised with ammonia, 
50 c.c. of ammonium citrate solution, prepared according to Marker’s 
direction, is added, and then 25 c.c. of magnesia mixture is dropped 
in with continual shaking, Ammonium magnesium phosphate sepa- 
rates almost at once as a finely crystalline, easily washed precipitate, 
which gives a perfectly colourless pyrophosphate on ignition. 

The results obtained in this way agree with the determinations 
made by the molybdate method in the ash within about 1 milligram 
of P.O, in 100 c.c. of wine. J. W,, 


Analysis of Bone Meal, Fish Guano, and similar Phosphatic 
and Nitrogenous Manures. By W. Hess (Zeit. angw. Chem., 1893, 
74—79 ; 148).—The author points out how difficult it is to get a 
thoroughly trustworthy sample. In order to get the exact relation 
between the phosphoric acid and the nitrogen, the estimation of these 
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constituents should be effected in such a way that only one weighing- 
ont is required. 5 grams of a well mixed sample is heated in a Kjel- 
dahl flask with 35 c.c. of strong sulphuric acid and 0°5—1 gram of 
mercuric oxide, and then boiled for about 14—2 hours until decom- 
position is complete. After diluting with water, the contents are 
made up to 500 c.c. For the estimation of the nitrogen, 200 c.c. 
(= 2 gram substance) is distilled with aqueous soda and the ammonia 
estimated as usual. 

For the estimation of the phosphoric acid, 50 c.c. of the filtered 
solution is mixed with 50 c.c. of Miarker’s solution of ammonium 
citrate and 20 c.c. of magnesium mixture. After a few hours, the 
precipitate is filtered off and treated as usual. L. pe K. 


Preparation of Perchloric acid and Estimation of Potassium 
in presence of Non-volatile Acids by means of the same. By 
R. Caspart (Zeit. angw. Chem., 1893, 68—74).—The ordinary methods 
for the preparation of perchloric acid being somewhat costly and even 
dangerous, the author proposes the following process :—A Hessian 
crucible, 15 em. in height, is filled with pure potassium chlorate, and 
is heated in a brick oven until the mass, liquid at first, has become a 
thickish paste. The fusion generally takes about 13 hours. The fused 
mass is reduced to powder and boiled with 1} times its weight of 
water. By this means the potassium chloride is dissolved, and, after 
cooling, the insoluble mass is rinsed with cold water and dried. 

The potassium perchlorate is now dissolved in 7 times its weight of 
hot water and precipitated with a slight excess of hydrofluosilicic 
‘acid. After gently boiling for an hour, with occasional addition of 
hot water, the solution is allowed to cool and poured off from the 
jelly-like potassium silicofluoride. The liquid is evaporated on the 
water-bath and then allowed to remain in a cold place for 24 hours, 
which causes the separation of any remaining potassium compound:. 
Solution of barium chloride is now added until precipitation ceases, 
and the filtrate is again evaporated until whitish fumes make their 
‘appearance. It is then filtered from any traces of potassium or 
sodium perchlorate, the filtrate is freed from barium by the cautious 
addition of sulphuric acid, and after standing for a few days, the 
reagent is ready for use. 

Estimation of Potassium in presence of Non-volatile Acids.—The 
author fully confirms the statement of Wense (this vol., ii, 46), that 
potassium perchlorate is practically insoluble in commercial absolute 
alcohol to which 0°2 percent. of perchloric acid has been added. He 
also has proved the complete solubility of the perchlorates of iron, 
aluminium, and calcium, and even otf lead, although the alcoholic 
solution of the latter soon decomposes. The author objects to the ase 
of weighed paper filters, but uses a weighed asbestos filter. 

The process seems applicable, not only in presence of volatile acids, 
such as nitric or hydrochloric, but also of non-volatile acids, such as 

hosphoric, boric, oxalic, or tartaric, provided they are soluble in 
alcohol. Sulphuric acid does, however, interfere, but may be removed 
by the cautious addition of barium chloride. 

When estimating potassium in presence of phosphoric acid by 
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evaporating with perchloric acid, and extracting the residue with the 
acid alcohol, a little phosphoric acid is liable to remain insoluble, but 
it may be completely removed by a second treatment with the per- 


chloric acid. L. pe K, 


' Analysis of Crude Salt and Brines and Calculation from the 
Analytical Data. By J. Wirrxik and S. Wreenik (Zeit. angw. 
Chem., 1893, 43—47; 148).—The real object of an analysis of crude 
salt, or its mother liquors, is to find out the exact amount of sodium 
chloride it contains, but in the present state of affairs it is rather too 
much left to the discretion of the analyst how the results aré to be 
calculated. In fact the operator may, if he chooses, calculate a 
certain amount of chlorine which really exists as sodium chloride 
into the comparatively worthless magnesium salt. The author pro- 
poses to estimate the amount of magnesium chloride directly, and this 
may be done very accurately by extracting the sample with absolute 
alcohol, which readily dissolves the magnesium chloride, but leaves the 
sodium compound undissolved. The magnesium salt may be calcu- 
lated either from the weight of the magnesium pyrophosphate ob- 
tained from it, or more conveniently from the amount of chlorine. 


When dealing with brines, these should be first evaporated to dry- 
ness. L. ve K. 


Quantitative Analysis by Electrolysis. By A. Crassen (Zeit. 
anorg. Chem., 3, 211—219).—The author criticises some of the 
methods proposed by Riidorff (this vol., ii, 93), and objects to the 
statement that electrolytic methods heretofore published contradict 
each other, and are of little value. A. G. B. © 


Electrolytic Analysis. By F. Riporrr (Zeit. anorg. Chem., 3, 
370).—A reply to Classen. 


Estimation of Aluminium in Ferroaluminium. By H. v. 
Jirrner (Chem. Centr., 1893, i, 665; from Ost. Zeit. Berg.- u. Hutten- 
wesen, 41, 110—112).—The estimation of aluminium in samples of 
_ ferroaluminium containing a large percentage of this metal may be 
conducted as follows :—The sample is dissolved in sulphuric or hydro, 
chloric acid, and the silica separated as usual; a portion of the solu- 
tion is oxidised and ammonia added, and the precipitate containing 
aluminium and ferric oxides and phosphoric acid is weighed, the 
iron being estimated by titration in another portion, whilst in a third 
the phosphoric acid is estimated. The percentage of aluminiam is 
thus arrived at by a simple calculation, A sample analysed by this 
method gave Al = 12:31 per cent. and by Neuhanusen’s method it 
gave Al = 12°64 per cent. 

A. G. Neuhausen’s Method.—5 grams of the sample is dissolved in 
dilute sulphuric acid, the solution evaporated to dryness, the residue 
taken up with a little sulphuric acid, and diluted to 300 ce. 
100 c.c. of the filtrate is reduced with iron wire, neutralised with 
sodium carbonate, and poured into mixed boiling solutions of potassium 
cyanide and potassium hydroxide: for 1 gram of substance, 20 per 
cent. potash (50 c.c.) and 20 per cent. potassium cyanide (40 c,c.) are 
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used. The precipitate is collected and washed well, or the liquid is 
diluted to 500 c.c., filtered, and to 300 c.c. of the filtrate (= 1 gram sub- 
stance) ammonium nitrate together with 1} times its amount of 
potash added, heated for an hour, and the alumina collected and 
washed. It must be tested for potash and iron; the latter must 
be estimated by dissolving the precipitate in concentrated hydro- 
ehloric acid and titrating with stannous chloride and iodine solu- 
tions, or with potassium thiosulphate after digestion with potassium 
iodide. All the reagents must of course be tested for aluminium. 
A. R. L. 


Chemical Investigation of Steel. By L. Scuneiver (Chem. 

Centr., 1893, i, 365—366; from Ost. Zeit. Berg.- wu. Hiittenwesen, 41, 
15—17).—Estimation of Phosphorus in Steel.—2 grams of steel shav- 
ings are dissolved in nitric acid (sp. gr. 1'2; 30 ¢.c.) and a concen- 
trated solation of potassium permanganate (2 c.c.) dropped into the 
boiling solution, the boiling being continued for a short time. The 
precipitated manganic oxide is dissolved by the addition of a few 
drops of ferrous sulphate solution, and the solution filtered from silica. 
To about 30 c.c. of the solution, double the volume of ammonium 
molybdate solution is added, and the mixture warmed on the water- bath 
at 80°. The flask is then fitted with a caoutchouc stopper, and the mix- 
ture shaken ; after 10 minutes, the. phosphomolybdate precipitate is 
erllected, washed with ammonium nitrate solution, rinsed off the filter 
into a porcelain capsule with ammonia, evaporated, cautiously heated 
to expel the ammonium salts, and weighed: 0°012 gram of the pre- 
cipitate is equivalent to 0°01 per cent. of phosphorus in the sample. 
The ammonium molybdate solution is prepared by dissolving molybdic 
anhydride (100 grams). in aqueous. ammonia (300 c.c.), diluting with 
water (100 c.c.), pouring the solution into nitric acid (sp. gr. 1:2; 
1250 c.c.), and stirring at a temperature of 85°. 
- Estimation of Phosphorus in Iron Ores, Slags, §c.—2 grams of the 
pulverised sample is moistened with concentrated hydrochloric acid 
(10 c.c.) and evaporated in a platinam capsule with the addition of 
concentrated sulphuric acid (2 c.c.) and bydrofluoric acid (10 c.c.) 
until white fumes of sulphuric anhydride appear. The residue is 
boiled with nitric acid (sp. gr. 1:2; 10 c.c.) and water (20 c.c.). 
The filtrate is mixed with the molybdate solution, and the remainder 
of the operation conducted as already described. 

The percentage of phosphorus may be estimated volumetrically as 
follows:—The phosphomolybdate precipitate is washed with water con- 
taining ammonium sulphate, and dissolved in ammonia ; the solution is 
then acidified with hydrochloric or sulphuric acid, reduced with zinc, 
and titrated with potassium permanganate at a temperature of 
40—5U°. According to F. A. Emmerton, the quantity of per- 
manganate corresponding with 100 parts of iron is- equivalent to 
90°7 parts of molybdic anhydride, or to 1°62 parts of phosphorus; 
whilst according to v. d. Pfordten, the same quantity of permanga- 
nate is equivalent to 85°7 parts of molybdic anhydride and 1°53 parts 
of phosphorus. The results calculated on Emmerton’s values agree 
with those obtained by gravimetric analysis. A. R. L. 
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' Gas-volumetric Estimation of Nickel. By Syssoverr (Chem. 
Centr., 1893, i, 230—232; from Mon. Sci. [4], 6, 865—868).—A 
quantity of nickel salt corresponding with 0°25 gram Ni is dissolved 
in about 100 c.c. of water and treated with an excess of potassium 
cyanide, whereby a solution of potassium nickel cyanide, K,Ni(CN),, 
is obtained. To this is added 1:2 sodium hydroxide solution 
(30—40 c.c. ?) and chlorine passed into the mixture, when the follow- 
ing reaction occurs, 2K,Ni(CN), + 3KCIO + 6Cl, = 7KCl + 
8(CN)Cl + Ni,O;, and the nickelic oxide, which is all precipitated 
in a. few minutes, is collected on an asbestos filter, and washed with 
warm, faintly alkaline water. The method consists in measur- 
ing the oxygen which results from the action of the oxide on hydro- 
gen peroxide thus :—Ni,O; + H,0O, = 2NiO + H,O + O,. It is 
carried out in a modified Lunge’s gas-volumeter, which is described 
with the aid of a drawing. The separation of nickel and iron is 
effected by Moore’s method (Abstr., 1888, 631). A. R. L. 


Nickel Analysis. By S. H. Emmens (J. Anal. Chem., 6, 643— 
650).—By the electrolytic precipitation of copper from acid solutions 
containing nickel, the latter metal is also thrown down when a 
strong current is employed. The author recommerds the preeipita- 
tion of the copper as sulphide, and, from the filtrate, after oxidation 
that of the iron, &c., as hydroxide; if much iron is present, the 
washed precipitate is boiled with a very small quantity of dilute 
sulphuric or hydrochloric acid, whereby the whole of the nickel 
together with a small quantity of iron is dissolved; the latter is then 
precipitated in the filtrate by ammoniaand ammonium chloride. The 
iron precipitate may be boiled with dilute ferric sulphate solution 
instead of with dilute acid. A. R. L. 


Potassium Ferrocyanide. Detection of Hydrocyanic acid 
in presence of Ferrocyanides. By W. AvrenreitA (Arch. 
Pharm., 231, 99—109).—Potassium ferrocyanide is by no means so 
stable in the presence of dilute acids as is generally supposed ; carb- 
onic anhydride at 72—74° liberates hydrocyanic acid from it, potas- 
sium ferrous ferrocyanide, K,Fe,(CN)., being precipitated ; artificial 
digestive fluid, peptone, and casein each exercise, at blood heat 
(37—40°), @ similar action. Potassium ferrocyanide is not a poison ; 
hydrocyanic is doubtless liberated from it in the stomach, and con- 
tinuously, but in quantity so small that it is absorbed by the sys- 
tem as fast as formed, and undergoes further chemical change, so 
that a lethal dose has no time to accumulate. The only certain way 
to detect hydrocyanic acid or simple cyanides in presence of potas- 
sium ferrocyanide is to distil with a considerable amount of sodium 
hydrogen carbonate, and examine the distillate for hydrocyanic acid. 
If the presence of mercuric cyanide is suspected, a few c.c. of sulph- 
uretted hydrogen water must be added, in addition to the carbonate, 
which does not itself decompose mercuric cyanide, C. F. B. 


Higher Alcohols and other Impurities in Ethyl Alcohol, 
By E. Gossart (Compt. rend., 116, 797—800).—The author has dee 


394 ABSTRAOTS OF CHEMICAL PAPERS. 


termined the limits of sensitiveness of the capillary method of 
analysis (Abstr., 1892, 236) for the various impurities commonly 
found in ordinary alcohol. ‘An alcohol will only roll in drops on its 
own surface when its strength is not less than 20°, and an alcohol of 
20° will roll only on alcohol of a little more than 19° and a little less 
than 21°; alcohol of 25° admits of somewhat wider limits ; whilst from 
40° to 90° an alcohol will roll upon another which does not differ 
from it by more than 5°. These results are independent of the 
impurities present in the alcohol. 

The analytical method is based upon the fact that when n c.c. of 
an alcohol of N° is diluted with N c.c. of water, an alcohol of n° is 
obtained. If, therefore, the alcohol to be examined is stronger than 
20°, 20 c.c. of it is gradually diluted with water, the volume added 
when it just begins and when it just ceases to roll on alcohol of 20° 
being carefully observed. The mean of the two volumes, N, gives 
the strength of the alcohol. When the alcohol is of a strength lower 
than 20°, 20 c.c. is mixed with 20 c.c. of alcohol of 39°2°, and water 
is added until the rolling begins and ceases, the volume required, P, 
in c.c., gives the strength in degrees. 

For the detection of impurities, it is advisable to dilute the alcohol 
to 25°. In the case of amyl alcohol, a difference in composition of 
0°5 per cent. prevents the rolling. The best standard is alcohol of 
25°, containing 0°6 per cent. of amyl alcohol. Butyl alcohol behaves 
in a strictly analogous manner, and requires a similar standard liquid. 
In the case of propyl alcohol, the standard should contain 07 per 
cent. For acetone, the standard should contain 0°3 per cent., and 


alcohol of 25° containing less than 2 per cent. of acetone rolls on pure 
alcohol of 25°. For aldehyde, the sensitiveness is not sufficient to be 
of practical value, but the method may be usefully applied in the case 
of the impurities in tailings. C. H. B. 


Estimation of Phenols in Crude Carbolic acid. By G. 
Scuacuert (Chem. Centr., 1893, i, 324—325; from Zeit. allg. dsterr. 
Apoth. Vereins, 1892, 35).—Carbolic acid which is only slightly 
soluble in aqueous alkali (100 grams), or the purer kind, (50 graws), 
is shaken in a separating funnel with 9 per cent. aqueous sodium 
hydroxide (100 ¢.c.). The alkaline liquid is then run off, the oil once 
more extracted with 100 c.c., and, finally, two or three times with 
50 c.c. of alkali. The combined alkaline extracts are mixed with an 
equal volume of water, and distilled until oily drops no longer pass 
over, indicating the absence of hydrocarbons; the residue is then 
acidified with hydrochloric acid and again distilled, using a large 
condenser, when the phenols pass over as a heavy oil. The distilla- 
tion is stopped when the distillate measures 2U0 c.c., the oil is sepa- 
rated from the aqueous portion, and the latter returned to the 
distillation flask; the distillation is now again continued, and after a 
while interrupted, the oil being mixed with the first portion, and the 
aqueous layer returned to the distillation flask. The distillation is now 
repeated in this manner until the distillate no longer contains oily 
drops; the final aqueous distillate measures only 60—70 c.c., and is 
placed, together with the phenols, in a measuring cylinder. It is 
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shaken with an excess of common salt, allowed to separate into 
layers, and the volume of the upper layer, consisting of phenols, read’ 
off. The resinous substances remain in the distillation flask. 

Carbolic acid of a still better grade (amount not stated) is intro- 
duced directly into the distillation flask, together with sodium hydr- 
oxide solution (300 c.c.) and treated as above described, 

The mixture of phenols which has remained in contact with the 
sodium chloride solution contains 9 per cent. (by vol.) of water; since,. 
however, phenols are soluble in concentrated brine, 5—6 per cent. too. 
much cresol is found by direct reading. Red carbolic acid contains 
11 per cent, of water, the technical product being, as a rule, saturated 
with water. By crude carbolic acid, the author means a product con-. 
taining at least 50 per cent. of cresols. A, R. L. 


Estimation of Uric acid. By F. G. Hopkins (Proc, Roy. Soc., 
52, 93—99; also Chem. News, 66, 106).—The urine is saturated 
with solid ammonium. chloride (about 30 grams to 100 c.c.); the 
urates are precipitated as ammonium urate, which is collected, treated 
with hydrochioric acid, and the uric acid which separates out may 
then be estimated by any accustomed method. 

This method is not only simpler and more rapid than others in use, 
but is as accurate as the standard Salkowski-Ludwig method. = 

: W.. D. H. 

Recognition of the Radicle Benzoyl in Organic Compounds. 
By E. Lfcer (Bull. Soc. Chim. [3], 796—798).—Ferreira da Silva 
devised a method for the detection of cocaine, in which some milli- 
grams of the substance is evaporated on the water-bath with nitric 
acid (sp. gr. 1°4), and the residue added to concentrated alcoholic 
potash, when the odour of peppermint is developed. Subsequently 
Béhal found that the compound formed is ethylic benzoate, The 
author finds that the same odour is developed by similarly treating 
benzvylnaphthol, populin, aconitine, and other compounds containing 
the benzoyl radicle, a fact which renders the method useless as u 
specific test, A. R, L, 


Detection of Cineole in Ethereal Oils. By E. Hirscusonn 
(Chem. Centr., 1893, i, 5u3; from Pharm. Zeit. Russ., 32, 49—51).— 
While experimenting on the solubility of iodole (tetriodopyrroline) 
in ethereal oils, the author observed that cajeput, camphor, euca- 
lyptus, and other oils dissolved iodole at first, but a crystalline com- 
pound subsequently separated out, which was readily soluble in ether 
and alcohol, but ouly sparingly so in chloroform. . This reaction is due 
to the presence of cineole in the oils. As a test, it is carried out as 
follows :—3 to 15 drops of the oil is introduced into.a test-tube, and 
shaken with 0°01—Uv‘05 gram of iodole, If dissolution does not 
occur, more of the ethereal oil is added drop by drop, and when 
a clear solution is formed, it is allowed to remain for 24 hours. 
The supernatant liquid is then poured from the crystals, which are 
washed with light petroleum, and subsequently boiled with potash, 
when the odour of cineole will be developed. A list of ethereal oils 
which did not exhibit the reaction is subjoined. A. R. Ls 
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Estimation of Fat in Milk. By Weiss (Chem. Centr., 1893, i, 
589—590; from Pharm. Zeit., 38, 87).—30 c.c. of milk is intro- 
duced into a flask of 300 c.c. capacity, and then mixed with 
3 grams of officinal sodium hydroxide solution; light petroleum 
(60 grams) is added in three portions, and the mixture shaken 
after each addition until the liquid is quite homogeneous. If the 
last portion of petroleum does not mix readily, the liquid is placed 
aside for } hour, after which mixing is easily brought about. The 
emulsion may be kept without separating for a day, but after adding 
20 grams of alcohol and shaking the liquid frequently, separation is 
effected in six hours, and at the end of 24 hours three liquid layers 
have formed: the lowest is clear, and of a yellow colour, the middle 
one somewhat turbid, whilst the upper one, which is clear and colour- 
less, contains the whole of the fat. An aliquot weight of the latter 
(petroleum solution) is then evaporated in a flat dish at 50°, and the 
residue dried at 100°. 

Instead of weighing the fat solution, 25 c.c. of the milk is shaken 
with 3 c.c. of sodium hydroxide solution, and subsequently with 
3 portions of light petroleum (25 c.c. each). 50 c.c. of the fat solution 
is then evaporated, and the fat weighed and calculated to 100 c.c. of 
milk. A. R. L. 


Modification of the Reichert-Meissl Method. By H. Kreis 
(Chem. Centr., 1893, i, 234—235; from Schweiz. Wochenschr. Pharm., 
30, 481—483).—The principle of this method is the saponification of 
the 2 eee wy of butter fat by means of concentrated sulphuric acid ; 


hydrolysis is effected thus much quicker than by means of potash. 
Five grams of the anhydrous fat is melted in an Erlenmeyer’s 
flask closed with a loose fitting stopper, and, after being heated in a 
water-bath at a temperature of 30—32° for some minutes, concen- 
trated sulphuric acid (10 c.c.) isadded. The flask, placed horizontally, 
is rotated round its vertical axis until the contents are quite clear, 
when it is replaced in the water-bath. At the expiration of 10 
minutes, water (150 c.c.) is added, and the mixture distilled as in the 
Reichert-Meissl method. A. R. L. 


Gcats’ Milk and its Detection in Admixture with Cows’ Milk. 
By Scnarrer (Chem. Centr., 1893, i, 620—621; from Schweiz. Woch. 
Pharm., 31, 58 —60).—The author finds from numerous analyses that 
the composition of goats’ milk lies between the following limits :— 
Water, 86°74—90°46 per cent.; fat, 2°14—4°72 per cent. ; milk-sugar, 
2°07—4°77 per cent. ;. proteids, 2°3—4'38 per cent.; ash, 0°51—0°93 
per cent. A sample of butter from goats’ milk contained :—Water, 
11°23 per cent.; fat, 87°38 per cent. ; solids other than fat, 1°39 per 
cent.; the pure fat had a sp. gr. at 100° = 0°8668, and melted at 30°; 
its saponification value (Kéttstorfer) was 226; its Reichert-Meissl 
value, 24; and its refraction (Amagat and Jean), 31°5°. These values 
are too close to those obtained with cows’ milk to enable the two to 
be differentiated. The most pronounced difference between the fats, 
besides their distinctive odour and taste, is the want of colour of the 
ethereal extract of the fat from goats’ milk. A, R. L. + 
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Detection of Foreign Fats in Wool Fat. By W. Grarr 
(Chem. Centr., 1893, i, 504).—The author criticises Helbing and 
Passmore’s method .(this vol., ii, 351) adversely, and he states that it 
was employed in 1888 by Kremel. The saponification test can be 
conducted in a reflux apparatus, but the method can only be regarded 
as a qualitative test for glycerol. A. R. L. 


Analysis of Bees-wax.. By R. Benrpixt (Chem. Zeit., 16, 1922). 
—The author defends his modification of Hibl’s process against the 
criticism of Réttger (this vol., ii, 351), but admits that for the 
detection of less than 5 per cent. of paraffin or ceresin, the process 
recommended by Buisine should be used (compare Abstr., 1892, 
1034). L. pe K, 


Some Toxicological Reactions. By J. Srern (Zeit. angw. 
Chem., 1893, 136—138).—1. Reactions of Oils of Pimento and 
Cloves.—The author has found that the two oils give the same re- 
actions with ethereal solution of bromine, alcoholic hydrochloric acid, 
sulphuric acid, Fréhde’s reagent, ferric chloride mixed with sulphuric 
acid, nitric acid, picric acid, lime water, and alcoholic solution of ferric 
chloride. When in a fairly pure state, the oils may be distinguished 
by their odour, but when isolated from the contents of a stomach, the 
smell is generally too much obscured to be trustworthy. Hoty 

2. Behaviour of Strychnine Nitrate with Hydrochloric acid.—The 
author points out that the reddish colour generated by heating strych- 
nine nitrate with hydrochloric acid is also given by sugar, which 
renders the test practically worthless in toxicological investigations. 

L. pe K. ° 


The Estimation of Emetine in Ipecacuanha Root and in the 
Fluid Extract of the same. By C. C. Ketier (Chem. Centr., 1893, 
i, 235—236, 322—324; from Schweiz. Wochenschr. Pharm., 30, 
501—505 and 509—514).—The author has: investigated several of 
the methods which have been proposed for the estimation of alkaloids 
in narcotic extracts, and he finally decides that Schweissinger and 
Sarnow’s method (Pharm. Centrath., 1890, 31, 771) is by far the best. 

For the estimation of emetine in fluid extract of ipecacuanha, the 
mode of precedure is as follows :—8 grams of the extract is diluted 
with an equal weight of water, chloroform (32 grams), and ether (48 
grams) added, and the mixture well shaken; ammonia (4 grams) is 
now added and the shaking continued for 30 minutes, After the 
mixture has settled, 50 grams of ‘the chloroform-ether layer -is 
filtered into a tared flask, distilled, and the varnish-like residue washed 
twice with 5—10 c:c. of ether; the emetiné is then dried in a water- 
bath and weighed. After this, it is dissolved in hot absolaté alcohol 
(10 c.c.), water added until a permanent turbidity is produced, and the 
liquid titrated with N/10 hydrochloric acid in the presence of hemato- 
xylin solution until the colour is pure yellow. ‘I'he results are ‘cal- 
culated on the formula CyHN,O; (Kunz, Abstr:, 1887, 980),, the 
equivalent value of which (254) was established by special experi- 
ments with pure emetine, ot of on 
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For the estimation of emetine in ipecacuanha root, the following 
method has been found to yield satisfactory results :—10 grams of the 
powdered root dried at 90—100° is shaken for some minutes ‘in a 
dry glass vessel with a mixture of chloroform (40 grams) and ether 
(60 grams); on the addition of 10 grams of ammonia (officinal strength) 
and rotating the mixture, the suspended matter sinks to the bottom 
of the vessel, and the emetine is dissolved. The mixture is shaken 
for an hour, and, after this, another 5 grams of ammonia is added. 
50 grams of the clear chloroform-ether solution is now distilled, the 
residue treated twice with 10 c.c. of ether, dried, and the emetine 
weighed. As, however, the root contains about 0°3 per cent. of fat, 
the presence of which vitiates the titration, this latter substance 
should be previously removed. To accomplish this, 10 grams ‘of the 
dry, powdered root is placed in « small funnel which is plugged 
with a wad, and washed with 10—15 c.c. of ether until the filtrate is 
colourless. The residue is then washed into a tared glass with 
ether, and the latter, after being made up to 60 grams, is mixed with 
chloroform (40 grams), and the process conducted as above. The 
test analyses were satisfactory, and they show that the requirement 
of the Swiss Pharmacopeeia, that ipecacuanha root should contain at 
least 2°5 per cent. of emetine, is not éxcessive. Choline, which Kunz 
and Arndt have found in ipecacuanha root, is neither extracted by 
ether (Dieterich) nor by a mixture of ether and chloroform. 

The author promises to make known a simple method whereby an 
‘approximately quantitative yield of emetine may be obtained. 

A. R. L. 

. A Sensitive Reaction for the Detection of Bile Pigments in 
Urine. . By H. Rosin (Chem. Centr., 1893, i, 368—369 ; from Berlin. 
klin. Wochenschr. 30, 106—107).—The Tiedemann-Gmelin test 
usually fails in those cases in which the presence of bile pigment is 
doubtful, and this is also the case when Fleischl’s or Masset’s modi- 
fications are employed. The author makes use of iodine for the 
detection of bilirubin in urine, the colouring matter being thereby 
oxidised to biliverdin, an observation due to Maréchal. 

The process is carried out as follows:—An alcoholic solution of 
iodine is prepared by diluting 10 parts of tincture of iodine with 
100 parts of alcohol. This reagent is then added to the urine, to be 
tested in such a manner that the two liquids do not mix; at the 
‘expiration of a minute, or even before, a grass-green ring will be 
formed at the surface of contact of the two liquids; it is permanent 
‘for an hour. In the absence of bile pigment, the urine is decolorised 
by the reagent, so that there is formed at the place of contact of 
the two liquids a bright yellow, or colourless, ring. A. R. L. 


Precipitation of Proteids from Blood preparatory to the 
‘Estimation of Sugar. By J. Sreecen (Chem. Centr., 1893, i, 
369—370; from Centr. Physiol., 6, 604—607).—After numerous ex- 
periments, the author finally adopted the following method :—To 
‘50 oc. of the blood, 5 c.c. of acetic acid (sp. gr. 1°04) is added. 
together with 8—10 times the volume of water ; the mixture is heated 
to incipient boiling, 9—10 c.c. of a 20 percent. solution of sodium 
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carbonate gradually run in, and the liquid kept in ebullition for some 
minutes, after which it is filtered through a conical linen bag. The 
coagulum is repeatedly washed with water, the linen filter pressed, 
and the filtrate and washings concentrated to a known volume and 
finally filtered. It is now quite clear, and remains so on testing 
with acetic acid and potassium ferrocyanide; when acidified with 
hydrochloric acid and treated with potassiomercuric iodide, how- 
ever, a more or less copious precipitate is produced. The solution is 
well adapted for titrating. A. RB. L. 


A Sensitive Reaction for the Detection of Albumin in’ Urine. 
By E. Sprecuer (Chem. Centr., 1893, i, 368; from Centr. klin. Med., 
14, 49—52 ; compare Abstr., 1892, 928).—The reaction is obtained 
by a solution of tartaric acid and mercuric chloride containing 
glycerol ; 1 part of albumin in 250,000 may be detected by the form- 
ation of a white ring at the point of contact of the urine and the 
reagent. The author no longer employs sugar in preparing the 
reagent, as the latter is found to keep better without it. Urine con- 
taining iodine cannot be tested by the reaction; bromine compounds 
do not, however, interfere with it. 

Under the influence of slight indisposition, the urine of certain 
persons otherwise in sound health contains frequently small amounts 
of albumin, which cannot be detected by the ferrocyanide-acetic acid 
test. A. R. L. 


Analysis of Rubber Goods. By R. Henriques (Chem. Zeit., 
16, 1595—1596 ; 1623—1624; 1644—1645).—The author first points 
cut the great difficulty of obtaining a fair sample. Soft rubber goods 
must be cut into tiny pieces, well mixed, and a fairly large quantity 
taken for analysis; hard rubber may be divided by means of a 
rasp. The estimation of the amount of ash is not always quanti- 
tatively useful. If the sample contains, say, siliceous matter, or 
barytes, the results are fairly accurate; but if the mineral matter 
consists of lead carbonate, red lead, &., the ash found will be too 
low and cannot, of course, serve as a measure for the amount of true 
rubber. Then again, even supposing the ash to represent the true 
amount of mineral matter, there is no certainty that the rubber does 
not, to a certain extent, consist of other organic matter, or so called 
rubber substitute. Another difficulty is the presence of sulphur 
which may afterwards wholly, or partially, be found as an apparent 
constituent of the ash. 

The author recommends the following process for the estimation 
of the total sulphur. A deep porcelain basin is covered with a 
fannel with a short stem,and 20 c.c. of fuming nitric acid is put 
into it. 3 or 4 grams of the finely cut up sample is then by 
degrees introduced through the opening of the funnel. When the 
violent action is over, the dish is warmed on the water-bath, the solu- 
tion is evaporated to a syrup and then treated with 4 grams of a 
mixture of 3 parts of potassium nitrate and 4 parts of sodium 
carbonate. After drying is complete, the mass is gently fused until 
all carbonaceous matter has disappeared. The mass is now treated 
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with hydrochloric acid, evaporated to dryness to render silica in. 
soluble, and then taken up with dilute nitric acid. If, as usual, an 
insoluble residue remains, it consists of silica, barium sulphate, and 
lead sulphate, the latter of which may be dissolved out by means of 
ammonium acetate, and added to the main solution. The silica and 
barium sulphate are separated by the usual method, and should the 
main fluid contain sulphates there cannot be any further quantity of 
barium. The sulphuric acid is now estimated in an aliquot part of 
the acid filtrate by means of bariumchloride. Another portion of the 
filtrate is used for the estimation of any metal supposed to be present. 

To ascertain how much sulphur is present as vulcanising sulphur, 
as distinct from metallic sulphides or sulphates, the author uses the 
following process :—Commercial light petroleum is shaken with 
aqueous soda to remove sulphur compounds, dried, and distilled, the 
fraction coming over between 140—250° being collected. 5 grams of 
the sample, or 12 grams if it is rather low in ash, is placed in a 
weighed 250 c.c. flask, and 150 c.c. of the petroleum is added. After 
connecting the flask with a reflux ‘condenser, it is heated in an oil- 
bath up to 140—150°, until the rubber is quite disintegrated and an 
insoluble deposit has formed at tke bottom of the flask. A higher 
temperature should be avoided to prevent formation of hydrogen 
sulphide. After cooling, the solution is poured through a weighed 
‘filter, and the residue is washed a few times, finally with light 
petroleum of low boiling point. The flask and filter are now both 
dried at 110° and reweighed, and the amount of insoluble matter is 
thus obtained in which the sulphur may be estimated as directed. 
The difference between the two estimations represents the vulcanising 
sulphur. 

ke regards rubber surrogates, the author has come to the conclu- 
sion that alcoholic soda is the most convenient reagent. 3—5 grams 
of the finely cut up sample is digested with 10 times its weight of 
8 per cent. alcoholic soda in a reflux apparatus. The solution is 
diluted with water and evaporated in a dish until the alcohol is 
expelled. The insoluble residue is now collected on a weighed filter, 
dried at 100°, and weighed. As it always contains mineral matter, 
besides a little soda which washing has failed to remove, the ash 
should be taken (ammonium nitrate being employed), and a sulphur 
estimation should then be made. As hard rubber is but imperfectiy 
soluble in light petroleum, its inorganic constituents cannot be sepa- 
rated by this process, bnt rubber surrogates may be extracted by 
alcoholic soda. It is as yet impossible to ascertain what proportion 
of the vulcanising sulphur belongs to the rubber and what to the 


surrogate. L. pe K. 


General and Physical Chemistry. 


Determination of the Intensity of Rays. By N. Tectuv (J. pr. 
Chem. [2], 4'7, 568—583).—Crookes’ radiometer has been adapted by 
the author for the purpose of determining radiant transparency 
(diaphanity). The radiometer is so arranged that its velocity of 
rotation is determinable, there being proportionality between the 
velocity of rotation and the intensity of the light falling on the 
radiometer. Tables are given showing the relative transparencies 
of different liquids. H. C. 


Molecular Refraction of Compounds containing Nitrogen 
(Aldoximes and Ketoximes). By C. Trapssonzsanz (Ber., 26, 
1428—1433).—The author has determined the molecular refractions 
of a number of aldoximes and ketoximes, with the view of obtaining 
evidence as to whether the nitrogen in these compounds is behaving 
as a triad element, or as suggested by Bischoff in the stereoisomeric 
formule. 


x O x H 
yoC-N<_> and yo C—N<o : 


as a pentad. For sodium light and using the Lorenz formula, the 
molecular refraction of the group NOH was found to be in the 
aldoximes 6575 and in the ketoximes 6°518, the mean value being 
6538. If for the atomic refraction of nitrogen the value, 2870, given 
hy Loewenherz be accepted and the atomic refractions O' = 1°521 
and H = 1:051, the calculated value for the group NOH is 5-442. 
The difference between this and the observed value may either be 
due to the increment for the double linkage between carbon and 
nitrogen, for which Briihl has given the value 0°92—1°11, or if 
instead of O' we take O" = 2-287, the calculated value then becomes 
6°208, and no longer differs so considerably from that observed. 
H. C. 

Spectra of the Flames of some Metallic Compounds. By 
G. D. Livene and J. Dewar (Proc. Roy. Soc., 52, 117—123).— 
Nickel carbonyl, when mixed with hydrogen and burnt in oxygen 
at a porcelain jet, exhibits a spectrum which consists of two parts, 
(1) the spectrom of the main body of the green flame, and (2) that 
of the base of the flame. The spectrum of the main body consists of 
a series of shaded bands, brightest in the green, but extending on 
the red side beyond the red lithium line, and on the violet side well 
into the blue. These bands have their sharp edges on the more 
refrangible side. Besides the bands, a few visible lines appear, only 
one of which, \ 5476, is a known line of nickel. In the ultra-violet 
part, however, a great number of nickel lines were photographed. In 
the spectrum of the base of the flame there are two principal groups 
of lines, one in the orange and red, the other in the citron and 
yellow. None of them appear to be nickel lines. 

VOL. LXIV. ii. 30 
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Zine ethide, when burned with hydrogen so as to reduce the 
luminous spectrum, showed the following zinc lines, \ 4812, 4721, 
and 468]. There were no lines of zinc in the ultra-violet. 

J. W. 


Flame Spectra of some Metals. By D. Cocutn (Compt. rend., 
116, 1055—1057).—The author has photographed the ultra-violet 
portion of the flame spectra of the salts of certain metals, using a 
spectrograph with quartz prisms and quartz and Iceland spar lenses, 
the sensitive gelatinobromide film being curved so that all the rays 
were in focus. In all cases the water-bands at \ 309 were obtained, 
but in no case were there any. lines or bands of higher refrangibility 
even with somewhat longer exposures. With a hydrogen flame, the 
spectra are somewhat more luminous, but the results are practically 
the same. 

Lithium gives the line at 4413. Sodium gives the double line 
 330°3 and 330-2 obtained by Kayser and Runge in the electric arc. 
Potassium gives the lines 1404 and 3444. Rubidium, in-addition to 
the visible line \ 420, gives the two doublets, observed by Kayser 
and Runge, at \359°1—358°7 and 355°1—3348, especially if the 
hydrogen flame is used, Cssium gives the lines \ 388, \ 361°5, and 
 347°75 in addition to the visible blue lines ) 459°7—450. The first 
two correspond with two pairs mentioned by Kayser and Runge, 
whilst the third also seems to correspond with a line seen by them. 

Calcium, strontium, and barium give the visible lines in each case, 
but no ultra-violet lines. 

Thallium, on the other hand, resembles the alkali metals in giving 
lines in the ultra-violet at \ 353 and 378. C. H. B. 


Leclanché Battery. By A. Dirre (Compt. rend., 116, 984—986). 
—When the zine platinum couple is immersed in a solution of 
ammonium chloride (compare this vol., ii, 355), not only is the solu- 
tion decomposed and the zinc oxidised, but the zinc oxide can act on 
the alkali chloride. At the ordinary temperature, the decomposition 
is more rapid the stronger the ammonium chloride solution. 
Hydrogen is evolved and compounds are formed which contain zinc 
oxide and ammonia in proportions that depend on the concentration 
of the solution. Apart from secondary reactions, the decomposition 
of ammonium chloride by zinc is exothermic. No precipitate is formed, 
because the zinc oxide is soluble in ammonia solution, but ammonia 
tends to accumulate in the upper part of the liquid and zinc chloride 
in the lower layers. The resistance is lessened, and decomposition ac- 
celerated by substituting for the plate of platinum a porous cell con- 
taining a mixture of carbon and manganese peroxide. With asolution 
containing 10 per cent. of ammonium chloride, the secondary pro- 
dact is 2NH,Cl,4ZnO,9H,O, which crystallises as soon as the solution 
is saturated. When only a small quantity of ammonium chloride 
remains, zinc oxide separates and mixes with the crystalline com- 

ound. If the original solution contains 15 per cent. of ammonium 
chloride, the crystalline product is 2NH,C1,ZnO, which tends to sepa- 
rate at first in the upper part of the liquid. In the lower part of the 
liquid there is very little free ammonia, and a double zinc ammonium 
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chloride is formed, and by reason of its specific gravity tends to 
remain at the bottom of the vessel, and thus accelerate the solvent 
action on the lower part of the zinc. C. H. B. 


A Cadmium and Ammonium Chloride Battery. By A. Dirre 
(Compt. rend., 116, 1128—1131).—The electrolysis of a solution of 
ammonium chloride by a cadmium platinum couple is exothermic, 
even when the heat of formation of the double ammonium cadmium 
chloride is left out of account. The ammonia tends to accumulate in 
the upper part of the liquid and the cadmium chloride in the lower 
part, but since cadmium oxide forms most rapidly where the 
ammonia is present, the upper part of the liquid becomes saturated 
with the compound 2NH,CI,CdO, which crystallises at the surface. 

The substitution of an agglomerate of manganese peroxide, or a 
porous cell containing the peroxide, for the platinum, accelerates the 
change, and a layer of crystals of the compound 2NH,C1,CdO forms 
round the upper part of the zinc rod. The cadmium chloride tends 
to accumulate in the lower part and the ammonia in the upper part 
of the liquid, but at some intermediate point the two products are 
present in the proportions required to form the compound 
2NH,CI,CdO, and the latter separates out gradually, forming a kind 
of diaphragm dividing the liquids into two parts of different compo- 
sition. Since, however, in this layer the resistance is smaller than 
in any other part of the liquid, the cadmium is more rapidly attacked 
at this point than anywhere else. 

The manganese peroxide seems to have no other function beyond 


that of rapid depolarisation. C. H. B. 


Voltaic Cells with Fused Electrolytes. By J. Brown (Proc. 
Roy. Soc., 52, 75—91).—In instituting a comparison of the observed 
electromotive forces of cells with their theoretical values, as given by 
“'Thomson’s law,” the simpler the construction of the cell, the easier 
it is to ascertain the nature of the chemical action, on which the 
calculation rests. In cells with aqueous electrolytes, the solvent in- 
troduces several irreducible complications, arising from possible 
action of the solvent itself as an electrolyte, from the formation of 
insoluble films (either inactive and protective, as oxides, or active, 
as hydrogen) or from the uncertainty of calculations involving heats 
of.solution of the products of voltaic reaction. 

When the liquidity of the electrolyte is produced by fusion instead 
of by dissolution, these complications are to a large extent avoided ; 
and, as a matter of experiment, two fluid cells made up of metals, 
immersed each in its fused chloride, give results nearer the “ theo- 
retical” values than those obtained with aqueous solutions. This is 
specially noticeable in the case of metals with high heats of oxidation, 
for example, magnesium and aluminium. 

The electromotive forces of cells containing pairs of the metals tin, 
lead, and zinc come out nearest to the theoretical values. The other 
metals which were tried did not give so close an agreement, but could 
be brought into agreement by applying constant corrections, one for 


each metal; and reasons are given for attributing these corrections to 
30—2 
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the high temperatures of the cells, as compared with the temperatures 
for which the recognised heats of combination are true. 

Four of the cells were tested by passing currents through them in 
both directions alternately, and noting the electromotive force after 
the passage of each current. Polarisation was observed in the case of 
zinc-silver ; in the others it was practically absent. J. W. 


Changes at the Boundary between Solutions of Different 
Concentration during the Passage of an Electric Current. 
By G. H. Zaun (Ann. Phys. Chem. [2], 48, 606—624).—The author 
has investigated the phenomenon of the separation of precipitates at 
the boundary of electrolytes (compare Kiimmell, Abstr., 1892, 1038). 
The current was allowed to pass through two solutions of the same salt 
of different concentrations, from that of the greater to that of the less, 
a separation of the hydroxide of the metal then taking place at the 
boundary of the two solutions in certain cases. Such a separation was 
noticed with salts of magnesium, calcium, barium, strontium, alumin- 
ium, manganese, iron, zinc, and copper, but not in the case of silver salts. 
In the latter case, however, as also with the salts of sodium and 
potassium, which form soluble hydroxides, the presence of the hydr- 
oxides at the boundary between the solutions could be rendered 
evident by the alkaline reaction of the solution with methyl orange 
at this point. The author is inclined to regard the above phenomena 
as evidence that water plays some part in the electrolysis of salt 
solutions. H. C. 


Electrochemical Effects on Magnetising Iron. By T. 
Awnprews (Proc. Roy. Soc., 52, 114—117).—Two steel bars were cut 
adjacently from a long, finely-polished rod, so that they were as nearly 
as practicable alike in general composition and structure. Both 
were weighed and immersed in equal quantities of cupric chloride 
solution, one of them being previously magnetised. After a certain 
time (6 to 24 hours) they were removed from the solution, freed from 
deposited copper and carbonaceous matter, dried, and again weighed. 
In every case, the magnetised bar had lost more in weight than the 
unmagnetised bar, an average of 29 experiments showing an increase 
of corrosion in the steel due to magnetic influence of about 3 per cent. 
under the conditions of experiment. The bars were not highly 


magnetised. J. W. 


Law of Dulong and Petit. By F. Ricnarz (Ann. Phys. Chem. 
[2], 48, 708—716).—The author gives a deduction of the law of 
Dulong and Petit based upon the Clausius virial theory. H. C. 


Specific Heat of Boron. By H. Moissan and H. Gavrier 
(Compt. rend., 116, 924—928).— Pure amorphous boron was used, and 
it was mixed with small, lenticular masses of platinum with a view 
to increase the conductivity. The experiments were made with an 
ice calorimeter, and the following values were obtained :—At 100°, 
0°3066 ; at 192°3°, 0:3407; and at 234°3°,0°3573. The curve repre- 
senting these results is almost a straight line, and the mean value 
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between 0° and 100° is 0°3066; between 100° and 192°3°, 0°3776; 
and between 192°3° and 234°3°, 0°4333. The corresponding atomic 
heats are 3°372, 4°153, and 4°766. 

The mean specific heat between 0° and 100° is higher than that 
found by Weber, but the corresponding atomic heat is only 3°372. 
The specific heat, however, rises with the temperature, and extrapola- 


tion indicates that the atomic heat would be 6°4 at about 400°. 
C. H. B. 


Ferric Chloride and Ferric Oxalate Solutions: Distribution 
of Ferric Iron between Hydrochloric and Oxalic acids. By 
G. Lemorne (Compt. rend., 116, 880—882).-—When a solution of ferric 
chloride containing 4 gram-atoms of iron per litre is diluted with 
water, there is considerable development of heat, which, however, 
cannot be due to hydration, because it is observed on dilution of a 
solution containing Fe,Cl, + 108H,0. The development of heat is 
due to the gradual decomposition of the ferric chloride with formation 
of hydrochloric acid and soluble ferric hydroxide. This view is con- 
firmed by colorimetric observations, by means of which the amount of 
alteration can be estimated. The following table shows the percentage 
alterations at various degrees of dilution. N represents a degree of 
concentration corresponding with a solution containing 56 grams of 
iron per litre. 


4N. 93N. 15N. N. QN. 3N. ¥N. 
Percentage amount of 
100 


7 50 46 37 35 29 


ferric chloride un- 
decomposed 


The development of heat on dilution is much less marked with 
solutions of other ferric salts. At the ordinary temperature, dilution 
of ferric oxalate solution is accompanied by a slight absorption of 
heat, but if dilution takes place at about 80°, there is a slight develop- 
ment of heat. 

The heat of formation of ferric oxalate from ferric oxide and oxalic 
acid is 34°8, but in concentrated solutions it is somewhat lower. 

Oxalic acid to a large extent displaces hydrochloric acid when 
added to a solution of ferric chloride. C. H. B. 


_ Decomposition of Oxalic acid by Ferric Salts under the 
influence of Heat. By G. Lemorne (Compt. rend., 116, 981—983). 
—When ferric chloride and oxalic acid in equal molecular proportions 
are dissolved in water and heated, decomposition is insignificant at 
40—50°, slow at 100°, but rapid in sealed tubes at 120°. At the 
ordinary temperature, only 0-019 of the mass was decomposed after 
six years. Water accelerates the decomposition, but the influence of 
dilution diminishes somewhat with the temperature. Excess of oxalic 
acid retards the change, but excess of ferric chloride accelerates it. 
Ferric sulphate and oxalic acid behave in a similar manner, but de- 
composition is somewhat slower, and the acceleration produced by 
water is much less marked. 

Ferric oxalate in solution decomposes at 100° with separation of 
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ferrous oxalate. The velocity of the reaction at 100° is represented 
by the equation 


and it is noteworthy that the initial velocity, 0°47, is greater than in 
the case of ferric chloride and oxalic acid. When hydrochloric 
acid is added, the velocity approaches that of mixtures of ferric 
chloride and oxalic acid ; and with a large proportion of the acid the 
reaction is almost arrested. Excess of water accelerates the change 
somewhat, but oxalic acid retards it. 

The phenomena observed depend to a large extent on the decom- 
position of ferric salts by water, and the reverse action produced by 
the free acid present. C. H. B. 


Some Applications of Raoult’s Law at the Boiling Point of 
Solutions. By A. P. Paiiéex and O. Sune (Ber., 26, 1408—1412). 
—The molecular weights of several of the fatty acids and their 
ethereal salts were determined from the boiling points of their solu. 
tions in benzene. In the case of the acids, the molecular weight 
obtained increases with the concentration of the solution, and eventu- 
ally approximates to double the ordinarily accepted value. The 
ethereal salts give normal values in dilute solutions, the agreement 
being closer the higher the boiling point of the salt in question. 

Water added to boiling alcohol causes first of all a depression and 
not a rise in the boiling point. The change A¢ in the boiling point 
can be very well represented as a quadratic function of the per- 
centage P of water in the alcohol At = —0°0411P + 0°004348P*. 

Rhamnose dissolved in alcohol gave a mean molecular weight of 206. 
This value points to the formation of an ethoxide, since C;H,,0,Et = 
210, but C,H,O, = 182. The molecular weight of rhamnose was 
also determined from its effect on the boiling points of methyl and 
isopropyl alcohols. It was necessary, in the first place, to determine 
the molecular rise in the boiling points of these two liquids, for 
which experiments were made with benzaldehyde, aniline, and di- 
methylaniline. The values found were for methyl alcohol 9°20°, and 
for isopropyl alcohol 12°9°. Rhamnose gave in methyl alcohol solu- 
tion a molecular weight 206, but in solution in isopropyl alcohol only 
182. It appears, therefore, to form a methoxide, but no compound 
with isopropy! alcohol. 

Water added to methyl alcohol causes only a rise in the boiling 
point. The molecular weight calculated from this is, however, 
abuormal, and lies between 31 and 37. Ethyl and isopropyl alcohols 
also give abnormal molecular weights in methyl alcohol solution. 
The value found for ethyl alcohol was between 110 and 118, and for 
isopropyl alcohol between 93 and 99. The formation of such mole- 
cular compounds as EtOH,2MeOH = 110 and Pr®OH,MeOH = 92 
is probable. H. C. 


’ value either too high or too low is confirmed; it may be due to the 
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Coefficients of Affinity of Organic Bases. By E. Lettmann 
and A. Géxtz (Annalen, 2°74, 121—141).—A continuation of pre- 
viously published work (Abstr., 1889, 1104; 1891, 638 and 1149). 
The values obtained with aniline both in more concentrated and more 
dilute solutions than previously used agree well, and the mean value 
is e = 67°5. The observation that freshly prepared solutions give a 


equilibrium between the four substances in solution not being imme- 
diately established, and to alterations brought about by external 
agencies (such as the formation of molecular aggregates) not yet 
known. The following mean values were obtained with other. bases : 
Metaxylidine, « = 106°7; paraxylidine, « = 72°79; ortho-xylidine, 
« = 96°64; y-cumidine, « = 117°6; orthutoluidine, « = 51°63; hexa- 
hydroquinoline, « = 59°76; decahydroquinoline, « = 618°7 ; ac.-tetra- 
hydro-8-naphthylamine, « = 110°5; metachloraniline, « = 20°85; 
chlorotoluidine [NH,: Cl: Me = 1:2: 4], « = 18°53; chlorotolu- 
idine [NH,: Cl: Me = 1: 4: 2], « = 32°26; chlorotoluidine 
[NH,: Cl: Me = 1:3: 4], «= 3854; orthobromaniline, « = 1291; 
metabromaniline, « = 24°87; parabromaniline, « = 31°34; bromo- 
toluidine [NH,: Me: Br = 1:2:4], « = 28°48; bromotoluidine 
(NH, : Me: Br = 1: 4:2], « = 16°72; glycocine, « = 17°56; met- 
amidobenzoic acid, « = 21°04; picolinic acid, « = 9°75; cytisine is a 
strong base, but gave results which varied widely; thiohydantoin, 
« = 10°58; dimethylthiazole, « = 26:17; the compound 


CHS 
CH,’S 


« = 2637. Arranging the bases according to their increasing 
affinity coefficients, a series is obtained which deviates from that of 


Walker, whose determinations were made by the electrolytic method. _, 
A. R. L. 


Coefficients of Affinity of Organic Acids. By E. Letimann 
and J. ScHLieMANN (Annalen, 274, 141—156, 156—173).—Using the 
method previously described (Abstr., 1892, 1269), the authors have 
made measurements of the affinity coefficients of certain organic 
acids. Their results deviate from those of Ostwald obtained by the 
electrolytic method, but in support of them, it is urged that they 
indicate an unbroken diminution in the affinity from formic acid to 
caprylic acid. The following are the mean values: Normal butyric 
acid, « = 10°47; caproic acid, « = 8°72; caprylic acid, « = 7°63. 
According to Ostwald, isobutyric acid is a stronger acid than propi- 
onic; the authors have, however, obtained the value « = 8°21 as its 
affinity coefficient. Mandelic acid, « = 56°67; dipyridylcarboxylic 
acid, « = 44:11; phenylpyridinecarboxylic acid, « = 28°96; sorbic 
acid, « = 13°02; a-naphthoic acid, « = 21°62. When a solution of 
phenylacetic acid is neutralised with barium hydroxide and examined 
in the usual way, the values obtained for the affinity coefficient vary 
according to the length of time the solution has been made; crystal- 
line barium phenylacetate gave immediately after dissolution a mean 
value « = 19°68, which remained constant after 18 days; the value 


>C-NH, 


408 ABSTRACTS OF CHEMICAL PAPERS. 


obtained for hydrocinnamic acid at the end of the same time was 

The authors have also made some determinations of the affinity 
coefficients of acids by a spectrophotometric method in aqueous 
solution, using potassium metahydroxyanthraquinonesulphonate us 
indicator. The results are at variance with Guldberg and Waage’s 
law; water does not, therefore, appear to be a suitable solvent for 
these determinations. Contrary to the dissociation degrees, the 
differences between the values for the affinity coefficients become 
greater with increasing dilution. Another series of experiments, in 
which dimethylamidoazobenzenesulphonic acid in aqueous solution 
was employed as indicator, leads the authors to the view that the 
chemical action is not proportional to the dissociation degree. Ost- 
wald, by comparing the rate of hydrolytic action of acids with their 
electrical conductivities, arrived at an opposite conclusion. Certain 
acids are arranged in the order of their increasing strengths accord- 
ing to the authors’ and to Ostwaild’s results ; the two tables exhibit 
very large differences. The authors also reply to Arrhenius’ criti- 
cisms (Zeit. physikal. Chem., 10, 671) of their former work. 

A. R. L. 

Theory of Chemical Types. By F. Fravirzxy (Ber., 26, 
1534—1538).—This paper adduces further evidence in favour of the 
author’s theory of the correlation of the oxygen and hydrogen com- 
pounds of the elements (Abstr., 1892, 1270). It is shown that the 
general type represents all the compounds of the elements, including 
the so-called molecular compounds, this being especially evident in 
the case of the halogen derivatives, such as the single and double 
haloid salts, with their water of crystallisation. H. G. C. 


Lectures on Inorganic Chemistry arranged in accordance 
with the Natural System of the Elements. By L. Mryrr 
( Ber., 26, 1230—1250).—In a lecture before the German Chemical 
Society, the author explains how, for some years past, he has made 
use of the periodic system in giving instruction in inorganic 
chemistry. He claims that the advantages obtained by making use 
of this method of classification are so great that he is now able to 
cover the whole of the ground in little more than 80 lectures, in 
spite of the fact that these are very fully illustrated by experiments. 

The course commences with an explanation of the position occu- 
pied by chemistry among the other sciences, and of its relationship 
to these, and more especially to physics. A short historical account 
of the progress of chemistry follows, this being brought down to the 
time of Lavoisier, and serving to introduce an examination into the 
composition of air and of the nature of combustion. In connection 
with the phlogiston theory, hydrogen is brought forward, and the 
composition of water made the subject of investigation. The con- 
stancy in the combining proportions of hydrogen and oxygen by weight 
and by volume is exemplified, and the student in this way becomes 
acquainted with the eudiometer and with decomposition by electrolysis. 
The atomic theory is also briefly spoken of in this place.. The 
elements oxygen, nitrogen, and hydrogen having been thus intro- 
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duced, the elements generally are spoken of, together with their dis- 
tribution in Nature and relative importance. The laws in accordance 
with which they enter into combination with one another are con- 
sidered at some length, the atomic theory being brought forward 
historically, and the laws of Dulong and Petit, and of Avogadro, are 
fully discussed. At the same time the historical treatment permits 
of the introduction of the electrochemical theory, in speaking of 
electrochemical equivalents and Faraday’s laws of electrolysis. 

The meaning of atomic weights being now rendered evident, the 
arrangement of the elements in the periodic system is at once ex- 
plained. The author then starts with a consideration of the com- 
pounds of hydrogen with the elements, beginning first with those of 
Group VII, this serving to illustrate practically the similarity to be 
looked for in analogous compounds of elements belonging to the 
same group, and also the regular change in valency in passing from 
one group to the next. After these preliminaries, the elements and 
their compounds are considered seriatim, commencing with Group I 
in the periodic system. It is considered advisable, however, in deal- 
ing with the elements in this manner, to reserve the heavy metals in 
the first four groups to be discussed at a later period, the sub-groups 
being first alluded to when Group V is reached, and then subse- 
quently taken in the following order : 


¥ Vi... Fae VIII. I. Il. III. IV. 
V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, Ge, 
Nb, Mo, — Ru,Rh,Pd, Ag, Cd, In, Sn, 
Ta, W, = Os, Ir, Pt, Au, Hg, TI, Pb. 


Under the headings of the metals only those compounds are con- 
sidered which may be regarded as derived from the hydrogen com- 
pounds previously spoken of, as, for instance, the oxides, sulphides, 
and chlorides. Salts of the oxy-acids are taken when the acid itself 
is under discussion, the author being inclined, from practical ex- 
perience, to look on this as the better method of treatment, and 


une by means of which useless repetition may be avoided. 


H. C. 
Explosives. By H. Bitrz (Ber., 26, 1378—1383).—There are 


certain explosives, such as nitroglycerol, dynamite, guncotton, picric 
acid, and the new German military powder, which, when simply 
heated, burn quietly if freely exposed, or, if confined, explode only 
at the spot where heat is applied without the whole mass taking part 
in the explosion. This is probably because they are bad conductors 
of their own explosive wave. If, however, the same substances are 
subjected to a violent shock by the explosion in their midst of initial 
charges of mercury fulminate, the shock seems to affect all the mole- 
cules of the explosive at once, and the whole mass of the latter 
explodes with enormous violence. 

Descriptions are given of lecture experiments to illustrate these 
phenomena. C. F. B. 
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Densities and Molecular Volumes of Chlorine and Hydrogen 
Chloride. By A. Lepuc (Compt. rend., 116, 968—970).—The 
hydrogen chloride was prepared by the action of concentrated 
sulphuric acid on fused sodium chloride, and dried over phosphoric 
anhydride; its density is 1'2696, and its molecular volume (oxygen 
= 1) is v'9923. 

The chlorine was obtained from a vessel of liquefied chlorine, a 
part of which had previously been allowed to evaporate. Hydrogen 
chloride was removed by means of cupric sulphate, and the chlorine 
was dried over concentrated sulphuric acid. Its density is 2°4865, 
and its molecular volume 0°9854. 

The values in both cases differ considerably from those usually given. 

C. H. B. 

Combination of Oxygen and Hydrogen. By H. N. Warren 
Chem. News, 67, 195).—1 ¢.c. of acidified water was introduced into 
small, selected glass tubes 1} inches long, into one end of which two 
platinum wires were fused, whilst the other end was sealed up. When 
these were subjected to the action of an electric current of 6 volts, the 
tubes rapidly burst owing to the heating of the liquid; when, how- 
ever, one of the tubes was mounted within a strong glass vessel con- 
taining water, the action continued briskly for 25 minutes, when a 
vivid flash and violent explosion terminated the experiment. The 
author infers from many such experiments that under a pressure 
of 180 atmospheres free oxygen and hydrogen combine with great 
violence without the application of flame. D. A. L. 


Gravimetric Composition of Water. By W. Drrrmar and 
J. B. Henperson (Chem. News, 67, 127, 1389—141, 151—152, 164— 
167).—The authors have submitted the synthesis of water by the 
uction of hydrogen on copper oxide to two series of rigorous quanti- 
tative experiments. Specially devised, accurately adjusted, and duly 
tested apparatus was employed, which could be securely sealed air- 
tight by stop-cocks and india-rubber caps and stoppers. The mode of 
procedure was to charge the tube in which the reduction was to take 
place with about 115 grams of copper oxide, to heat it on a magnesia 
bath in a current of dry air, using about 4°5 litres, then to close it 
securely, and the next day exhaust it, admit hydrogen into it, allow it 
to assume the temperature of the balance case, exhaust again, measur- 
ing the vacuum, and weigh against a tare, prolonging the weighing so 
as to insure that no leakage of air was taking place, the exposed portions 
of india-rubber being protected by very thin silver foil during the 
weighing. The tube is then placed on a magnesia bath, and the water 
receptacle and various (J-tubes adjusted ; every trace of air is then 
eliminated by passing several litres of hydrogen through the cold 
apparatus, and the portions of the reduction tube which are not to 
be heated being properly protected, the heating is now proceeded 
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with, when the conversion into water ensues below redness ; the water 
receptacle during the formation of water is immersed in an ice 
bath, which is replaced by a water bath at the temperature of the 
laboratory as soon as the copper oxide appears completely reduced, 
after which period the experiment is continued for a while to make 
certain that the reduction is quite complete; ultimately the appa- 
ratus is allowed to cool in a current of hydrogen before being de- 
tached. When detached, the hydrogen in the various pieces of appar- 
atus is replaced by air dried by sulphuric acid; the tubes, &c., are 
then securely closed and weighed. The various weighings incidental 
to an experiment in the first series of syntheses were :—Reduction tube 
+ copper oxide, reduction tube + copper, water flask before and 
after experiment, Ist (J-tube, 2nd (J-tube (sulphuric acid), and 
3rd (J-tube (phosphoric anhydride), both before and after; the last 
tube was found to be practically superfluous. From these weighings 
were deduced: the weight of oxygen consumed; the weight of water 
obtained, and the weight of hydrogen with which the oxygen had 
combined. These data were corrected for sulphurous anhydride 
carried in the hydrogen from the sulphuric acid used for drying 
the gas, and which amounted to less than 0°2 milligram per litre ; 
for the air displaced by the water, copper, and copper oxide, taking 
the mean gravity of the former at 8°7016, and of the latter at 
61418, whilst the composition of the latter, although not constant, 
was found to be in a sample O + 1:0985Cu, a number which was 
adopted for these calculations; and for the oxygen absorbed by the 
metallic copper when replacing the hydrogen in the reduction tube by 
dry air before weighing.* The methods of ascertaining the magni- 
tude of these corrections are fully described in the paper. 

After the authors had become aware of various sources of error, 
the second series of syntheses were started, in which hydrogen abso- 
lutely free from oxygen is employed, this being prepared by passing 
the gas (after its deoxidation by red-hot copper) over fused caustic 
potash, followed by phosphoric anhydride. These reagents placed in 
the same order after the water receptacle served to absorb the 
water vapour produced during the second series of experiments; 
therefore in this series there were only two (J-tubes to weigh. Of 
course the purity of the water obtained was duly established. The 
authors discuss the results obtained very fully, and, excluding results 
in which there were irregularities in the experiments, they find that 
the amount of hydrogen required by 8 grams of oxygen equalled in 
10 experiments 1:00879 grams, and in the seven best experiments 
1:00848 grams, and they therefore adopt for the atomic weight of 
hydrogen H = 1:0085 (O = 16), or O = 15°866 or 15°87 (H = 1), 
as the net result of their work. 

The paper concludes with a summary of the work of previous investi- 
gators on this point. The atomic weight of hydrogen (O = 16) was 
found to be 1°0075 by Stas, 1:0083 by Cooke and Richards, 10072 by 
W. A. Noyes, 1:0069 by Lord Rayleigh, and 1:0032 by E. H. Keiser. 

D. A. L. 


* In some instances a correction for occluded hydrogen is made. 
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Production of Hydrogen Peroxide during the Spontaneous 
Oxidation of Zinc: Combustion by Oxygen. By M. Travuse 
(Ber., 26, 1471—1475).—The author has already shown (Abstr., 
1885, 1105) that small quantities of hydrogen peroxide are formed by 
the slow oxidation of zinc and other metals. This fact leads him to 
the view that during the slow oxidation of zinc, the water, and not the 
oxygen, is dissociated. The reaction may be represented as taking 
place in two stages (1) Zn + 2H,0 + O, = Zn(OH), + H,0,; 
(2) Zn + H,O, = Zn(OH),. 

Schoenbein found that by shaking lead amalgam with very dilute 
sulphuric acid and air for 10 seconds, 95—98 per cent. of the theoreti- 
cal amount of hydrogen peroxide was obtained, whilst at the end of 
100 seconds only about half this amount was present. The follow- 
ing method was devised by the author in order to arrest the decom- 
position of the hydrogen peroxide as soon as it is formed. 500 c.c. of 
3 per cent. milk of lime containing 1°33 per cent. of potash, 70 grams 
of mercury, and 10—20 milligrams of zinc in coarse powder previously 
amalgamated on the surface, are shaken together in a closed flask with 
air freed. from carbonic anhydride. The zine dissolves at first, then 
reprecipitates, and finally liquefies. As soon as this occurs, more zinc 
is added (16—20 milligrams at most) from time to time. In this 
way, all the hydrogen peroxide is precipitated as calcium peroxide, 
and its amount may, after acidifying a portion of the liquid, be ascer- 
tained by titration with permanganate. Similar results are obtained 
with barium or strontium hydroxides instead of calcium hydroxide, and 
with cadmium instead of zinc. This result is in accord with the 
author’s electrolytic synthesis of hydrogen peroxide (Sitzwngsber. 
Akad. Berlin, 1887, 1048). The hydrogen at the cathode immediately 
combines with the oxygen of the air, forming hydrogen peroxide, 
which is reduced to water by a further quantity of hydrogen. The 
difference is merely that in one case hydrogen is produced by the 
agency of zinc, and in the other by that of the electric current. 

The observations of Dixon and of Baker that phosphorus, carbonic 
oxide, and carbon are only combustible in oxygen when water is pre- 
sent seem also to show that no dissociation of oxygen takes place, 
but that water when present undergoes decomposition. As a matter 
of fact, the author has shown (Abstr., 1885, 1108) that the carbonic 
oxide flame contains hydrogen peroxide. The question whether the 
oxidation of hydrogen gas at a high temperature requires the presence 
of water must be left undecided for the present; at any rate, dissoci- 
ation of oxygen occurs, for considerable quantities of hydrogen per- 
oxide are present under certain circumstances in the hydrogen 
flame. 

The author states, in conclusion, that hydrogen peroxide is only 
formed when oxidation is brought about by ordinary oxygen. Other 
oxidising agents (ozone excepted, see next abstract) do not give 
rise to the production of hydrogen peroxide. Palladium hydrogen, 
for example, in the presence of air and water yields hydxogen per- 
oxide, whereas with permanganate solution water is formed directly. 
Compare Armstrong (Proc., 1893, 145, et seq.). A. R. L. 
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Constitution of Hydrogen Peroxide and of Ozone. By M. 
Travune (Ber., 26, 1476—1481).—In the first portion of this paper 
the author upholds his view (Abstr., 1886, 660) that hydrogen per- 
oxide is acompound of 1 molecule of oxygen with 2 atoms of hydrogen. 
Hydrogen peroxide acts as an oxidising agent only towards power- 
fully reducing substances, such as zinc and sulphurous anhydride, 
with which it unites as (OH),. Schoenbein states that it does not 
react immediately with phosphorous acid or phosphorus, Weltzien 
found that a solution of hydrogen peroxide placed over phosphorus 
did not alter in titre after two months, and, according to Lustig, 
hydrogen peroxide has no action on alcohol, even in presence of dilute 
sulphuric acid. Hydrogen peroxide, in a very dilute solution, only 
slowly liberates iodine frem potassium iodide, and the author finds 
that it does not oxidise normal potassium oxalate, even when boiled 
with it. J£ hydrogen peroxide consisted of two hydroxyl groups, it 
ought to be obtained by the electrolysis of barium hydroxide, but no 
trace of it appears at the anode, only active (atomic) oxygen. 

Hydrogen peroxide and ozone are closely related, and the author 
assigns the formule “2H.O—O” and “O.0O—O” to them respec- 
tively. In support of this formula for ozone, it is urged that in its 
reactions only 1 atom of oxygen is active, the others being evolved as 
ordinary oxygen. 

Potassium tetroxide is a reducing agent towards acid solutions of 
permanganate, and decomposes directly into hydrogen peroxide when 
treated with acid without giving rise to active oxygen, for, if the 
decomposition takes place in the presence of indigosulphonic acid, the 
latter remains unaltered. The author therefore represents it thus, 
“K.0—0.0—0.K.” 

The author has already elsewhere proposed the name holoxides for 
compounds of the type of hydrogen peroxide. A. R. L. 


Sulphuryl Peroxide (Holoxide). By M. Trause (Ber., 26, 
1481).—By repeating his former experiments (Abstr., 1891, 978), the 
author has obtained products which, on reduction, gave a ratio of 
active oxygen to sulphuric anhydride = 1 : 10, indicating ordinary 
persulphuric acid. It may be assumed from this that the compound 
SO, is only obtained when conditions are obeyed which have not at 
present been ascertained; its existence cannot for the present be 
insisted on. A. R. L. 


Conditions of the Formation and Decomposition of Nitrous 
acid. By V. H. Veter (Proc. Roy. Soc., 52, 27—54).—The forma- 
tion of nitric peroxide, which imparts the yellow tint to nitric acid, 
takes place in concentrated acids even at 30°, but with moderately 
dilute acids only at 100—150°, when the acid is not unduly exposed 
to sunlight. 

The reaction between nitric oxide and nitric acid may be regarded 
as reversible, thus, 2NO + HNO; + H,O —3HNO,, when the solu- 
tion is sufficiently dilute and the temperature low. For equilibrium, 
the ratio of the quantities of nitric and nitrous acids is about 9: 1. 
With more concentrated acids, and at higher temperatures, the 
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chemical changes taking place are more complicated. In solutions 
containing both nitric and nitrous acids, the rate of change at any 
moment is proportional to the mass of the nitrous acid present, 
and is dependent on the ratio of the masses of nitrous and nitric 
acid, being the more rapid the greater the proportion of the 
former to that of the latter. In the particular case of the liquids 
prepared from nitric oxide and nitric acid, the rate of change was 
found to vary with the temperature according to the equation 
vy = vki4, 

Nitrous-nitric acid solutions prepared in different ways behave in a 
similar manner as regards the diminution of the mass of the nitrous 
acid, but in other respects, such as the evolution of gases and action 


on metals, they are dissimilar. 


Graphite. By W. Luzi (Ber., 26, 1412—1414; compare Abstr., 
1892, 406, 565, 945; and this vol.; ii, 320).—Previous to the author’s 
observation of the fact it was not known, as is implied in a statement 
of Moissan’s (this vol., ii, 320), that there are certain varieties of 
graphite (“graphitite”) which do not swell up when ignited with 
nitric acid. 

Graphite from ordinary cast iron has been observed to swell up 
when ignited with nitric acid, although not in so marked a degree as 
in some other cases. C. F. B. 


Rubidium Salts: a Correction. By W. Murumann (Ber., 26, 


1425—1426).—-For “ RbSbCl, and CsSbC],”’ (this vol., ii, 321) read 
“ 3RbC1,2SbCI, and 3CsCl,2SbC)).” C. F. B. 


Fluorides of the Alkaline Earths. By C. Povtsnc (Compt. 
rend., 116, 987—989).—Strontium chloride is decomposed by hydro- 
gen fluoride at the ordinary temperature, with formation of an 
amorphous fluoride which only becomes indistinctly crystalline when 
heated in hydrogen fiuoride at 1200°. Even at this temperature it 
does not volatilise. 

Amorphous strontium fluoride is insoluble in cold water and almost 
insoluble in hot water; it is completely dissolved by boiling hydro- 
chloric acid, but is much less easily attacked by nitric acid. Sulph- 
uric acid converts it into strontium sulphate, and when heated in the 
air at 1000°, it is partially converted into the oxide. Hydrogen 
chloride decomposes it at a red heat, but water vapour or hydrogen 
sulphide is without action at this temperature. Alkali carbonates 
decompose it in the ordinary way. Its sp. gr. is 2°44. 

When the amorphous fluoride is fused with alkali chlorides, it 
crystallises in octahedra, but is partially decomposed. When fused 
with potassium hydrogen fluoride, there is no decomposition, but the 
crystals are not so well defined. A mixture of equal parts of potas- 
sium hydrofluoride and potassium chloride, however, gives beautiful, 
transparent, regular octahedra. Strontium chloride, when fused 
with potassium hydrofluoride, yields simply crystallised strontium 


fluoride. 
Barium fluoride is obtained in beautiful octahedra by fusing the 
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amorphous fluoride with potassium hydrofluoride and potassium 
chloride. Potassium chloride alone partially decomposes the barium 
fluoride with the formation of double salts. C. H. B. 


Lead Tetrachloride. By H. Frrepricu (Ber., 26, 1434—1436 ; 
compare Abstr., 1890, 699; also Classen and Zahorski, Zeit. anorg. 
Chem., 4, 100).— When lead dichloride is suspended in hydrochloric 
acid and gaseous chlorine passed into the liquid, a solution of lead 
tetrachloride is obtained, from which, on addition of ammonium 
chloride, a compound, PbC],,2NH,Cl, analogous to ammonium stanni- 
chloride, separates, If this compound is added to concentrated 
sulphuric acid, an energetic reaction ensues, and lead tetrachloride 
separates as an oily substance; it is purified by shaking with fresh 
quantities of sulphuric acid. In the pure state, it is a translucent, 
yellow, highly refractive liquid which fumes in contact with moist air, 
with decomposition into lead dichloride and chlorine; it may be kept 
under cold concentrated sulphuric acid, but when heated with it, it 
decomposes with explosion into lead dichloride and chlorine. When, 
however, lead tetrachloride is heated in a retort with concentrated 
sulphuric acid, and a current of chlorine passed through, a certain 
quantity of the tetrachloride distils over below 105°, at about which 
temperature explosion occurs. The sp. gr. of lead tetrachloride at 0° 
is 3°18, and it solidifies to a yellowish, crystalline mass at —15°; it 
forms a hydrate in the presence of a little water, which, by the 
further addition of water, decomposes into lead peroxide and hydro- 
gen chloride; when brought in contact with a small quantity of 
cooled hydrochloric acid, a crystalline derivative, probably PbC],,2HCl, 
is formed. 

When ammonium stannichloride is added to concentrated sulphuric 
acid, stannic chloride is precipitated, and may be distilled over. 
Further details of these and other experiments will appear in the 
Monatsheft. 


Ternary Alloys. Part VI. By C. R. A. Wricur (Proc. Roy. 
Soc., 52, 11—27; compare this vol., ii, 15).—In this paper, the author 
studies alloys containing aluminium in place of the zine used in the 
mixtures previously described. The aluminium employed contained 
considerable quantities of impurity, chiefly siticon and iron, which 
found their way almost entirely into the lighter alloy. 

In the case of mixtures of aluminium, lead, and tin, the ratio of ° 
tin and lead in the heavier alloy, where the difference between the 
percentages of tin in the two layers is greatest, corresponds nearly 
with the formula SnPb;. At the temperature of experiment, about 
800°, the aluminium alloy contained 1°91 per cent. of lead, and the 
lead alloy 0°07 per cent. of aluminium. The composition at the 
limiting point was: lead, 19'4; aluminium, 18°0; and tin, 62°6. 

For mixtures of bismuth, aluminium, and tin at 650°, the composi- 
tion at the limiting point was 186, 25°6, and 55:8 per cent. of these 
metals respectively. The bismuth contained 0°28 per cent. of 
aluminium, and the aluminium alloy 2°02 per cent. of bismuth when 
no tin was present. 
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The limiting alloy for aluminium, lead, and silver contained 40 per 
cent. of lead, 1°75 per cent. of aluminium, and 58°25 per cent. of silver 
at 870°. No indications of the existence of a compound of aluminium 
and silver were obtained. At the same temperature, the limiting 
composition for bismuth-aluminium-silver alloys, was bismuth, 39°5 per 
cent.; aluminium, 2°25 per cent.; and silver, 58°25 per cent., repre- 
senting a ratio between bismuth and aluminium near to that indicated 
by the formula AIBi,. J. W. 


Basicity and Functions of Manganous acid. By G. Roussrav 
(Compt. rend., 116, 1060—1062).—In its compounds with barium 
and strontium, BaO,MnO, and SrO,MnO,, manganous acid seems to 
be bibasic, but in the saline oxide, 2MnO,Mn0O,, and the calcium 
compound, 2CaO,MnO,, it seems to be tetrabasic. The author has 
made experiments with a view to determine the influence of the 
alkalinity of the mixture on the composition of the manganites 
formed in it. 

Calcium chloride is fused at an orange-red heat and mixed in 
successive small quantities with about one-fifth of its weight of pre- 
cipitated calciam carbonate. When evolution of carbonic anhydride 
ceases, the temperature is lowered to the melting point of copper, and 
dried manganous chloride is added. Under these conditions, long 
needles of the manganite CaO,2MnO, form rapidly. After heating 
for an hour, the crucible is raised to an orange-red heat, and the con- 
tents well stirred and again heated for 30 or 40 minutes. Short, 
brilliant, black prisms of the manganite CaO,MnO, are thus ob- 
tained. This compound dissolves readily in strong hydrochloric acid, 
but is not attacked by dilute nitric acid, and differs in this respect 
from the manganite 2CaO,MnO,. It is formed in mixtures that 
contain from 3°24 to 2°56 mols. of calcium chloride for each mol. of 
the oxide. With from 2°0 to 2°5 mols. of the chloride to each mol. 
of the oxide, mixtures of CaO,MnO, and 2CaO,Mn0O,, in varying pro- 
portions, are obtained. With 1°92 mols. of the chloride to 1 mol. of 
the oxide, the compound 2CaO,MnO, is obtained pure. It follows 
that the bibasic manganite ceases to be stable when the mixture 
contains 2 mols. of calcium chloride to 1 mol. of calcium oxide. 

If the crucible is covered, the temperature of the surface of the 
fused mass rises, and needles of the dimanganite are obtained instead 
of the manganite. The zone of stability of the latter in fact lies 
- between 1000° and 1100°, the dimanganite being formed above and 
below these limits. It seems, therefore, that calcium manganite 
undergoes the cycle of changes that characterises other manganites. 
When strontium manganite, SrO,MnO,, is fused with strontium 
chloride, to which increasing quantities of strontium oxide are added, 
it changes progressively, and tends towards a limit corresponding 
with the bibasic manganite, 25rO,Mn0O,. 

It would seem that manganous acid is capable of behaving as a 
tetrabasic acid, but it has really only two acid functions, giving rise 
to salts of the type M'’'O,MnO., whilst the other two functions are 
more of the nature of alcoholic functions, and are active only in 
strongly basic media. 
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The existence of salts such as 2CaO,MnO,, derived from the 
unknown hydroxide Mn(OH), affords further evidence that man- 
ganese is tetravalent. C. H. B, 


Hydrates of Manganous Sulphate. By C. E. Linesarcer 
(Amer. Chem. J., 15, 225—248).—The author describes the methods 
by which he has obtained manganous sulphate crystallising with 1, 
2, 3, 4, 5, 6, and 7 mols. of water, and has determined the solubility 
of the seven hydrates, and of the anhydrous salt, in water. The salt 
has the property of uniting with water to form “ crystallo-hydrates ” 
between the temperatures —10° and +117°; below the former tempe- 
rature, a mechanical mixture of the heptahydrate and ice separates 
out; above the latter temperature, only the anhydrous salt is capable 
of existence. As the amount of water of crystallisation in the 
hydrates seems in the main to depend on the temperature, this 
interval of 127° may be divided into seven intervals without any 
sharp lines of demarcation, to each of which one of the hydrates 
corresponds. The solubilities of the hexa-, penta-, tetra-, tri-, and 
di-hydrates do not increase so rapidly as the temperature, whilst the 
solubilities of the mono-hydrate and of the anhydrous salt diminish 
less rapidly than the temperature rises. Moreover, considering the 
hexa-, penta-, tetra-, and tri-hydrates, the more water of crystallisa- 
tion the hydrate contains, the greater its solubility. The contrary is 
generally the case with the different hydrates of other salts examined 
up to date. 

The heat of solution of the penta- and tetra-hydrates is undoubt- 
edly negative, whilst their heat of dilution is positive. A solution of 
the sulphate containing 70 parts of anhydrous salt to 100 parts of 
water (the concentration of a saturated solution of the tetrahydrate 
at 20°), when exposed to the temperature of 25°, dissolves more of 
the tetrahydrate, with a slight absorption of heat, a result entirely in 
accordance with the law showing the relation of temperature to 
solubility, advanced by Le Chatelier and Van’t Hoff. .G. T. M. 


Mineralogical Chemistry. 


New Mineral from Boléo, Mexico. By E. Cumence (Compt. 
rend., 116, 898—900).—The copper deposit of Boléo, in Lower 
California, worked by a French company on a large scale, has already 
furnished a curious mineral species described in 1891, by Mallard 
and Cumenge, as boléite. The author has now discovered in the 
Soledad Valley a new mineral containing, like boléite, copper, lead, 
and chlorine, but in different proportions. The orthorhombic crystals 
are of a violet-blue colour, and have a sp. gr. of 4°67. Analysis gave 
results in accord with the formula PbCl,,CuO + 2H,0. ae 
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Metacinnabarite from Idria. By A. Scnravur (Jahrb. f. Min., 
1893, i, Ref. 461—466; from Jahrb. k. k. geol. Reichsanstalt, 41, 
379—399).—In this exhaustive memoir, the author gives the results 
of a series of investigations of rocks and minerals from Idria. The 
most interesting mineral he describes is the black mercury sulphide, 
metacinnabarite, found in the Josefi workings at Idria. In a state of 
purity, this mineral has a sp. gr. of 7°66, and contains 85°62 per cent. 
of mercury and 14°09 per cent. of sulphur. B. H. B. 


Arsenical Pyrites. By F. Scuerer (Zeit. Kryst. Min. 21, 
354—387).—In this monograph on arsenical pyrites, the author gives 
a full bibliography of the subject, and the results of a crystallo- 
graphical and chemical examination of arsenical pyrites from the fol- 
lowing localities :—1l. Freiberg (Himmelfahrt mine) ; 2. Macagio, 
Brazil; 3. Deloro, Ontario; 4. Thala Bisztra and Oravicza; 5. Turt- 
mannthal, in Wallis; 6. Modum, in Norway; 7. Bieber, in Hessen; 
8. Braunsdorf, near Freiberg; 9. Munzig, near Meissen; 10. Rauris, 
in Salzburg; 11. Redruth, in Cornwall; 12. Pestarena, in Piemont; 
13. Sala, in Sweden; and 14. Csiklova, in the Banat. Of the last 
seven, only crystallographical descriptions are given. At the con- 
clusion of the paper, a tabular statement is given of the crystallo- 
graphic form and chemical composition of all the varieties of arsenical 
pyrites that have been examined. 

The chief conclusions to be drawn from the mass of information got 
together by the author are, that the arsenical pyrites are frequently 
not homogeneous compounds, but contain inclusions of magnetite and 
of other minerals, and that the axial ratio a : b: ¢ does not appear to 
be dependent on the percentage of sulphur the mineral contains. 

B. H. B. 


Hauchecornite, a Nickel-bismuth Sulphide. By R. Scueise 
(Jahrb. f. Min., 1893, i, Ref. 466—467; from Jahrb. k. preuss. geol. 
Landesanst. fiir 1891, 91—125).—This mineral was found in 1884, in 
spathic iron ore, at the Friedrich mine, in the mining district of Ham, 
on the Sieg. Hauchecornite is of a light, bronze-yellow colour, with 
a hardness of 5, and a sp. gr. of 64 On analysis, it yielded— 


8. Bi. Sb. As. Pb. Zn. Fe. Co. Ni. 
22°74 2410 622 110 O22 004 044 145 4401 


Its formula is Ni,,SbBi,S,5. B. H., B. 


Zirconiferous Felspathic Inclusion in Basalt. By F. Gonnarp 
(Compt. rend., 116, 896—898).—A quarry opened some years ago on 
the south flank of the Montaudou peak, near Royat, has attracted the 
attention of geologists, who have examined the felspar inclusions in 
the basaltic rock. The author now describes a specimen of this 
felspar, enclosing several very fine zircons of a hyacinth-red colour. 
This is the first undoubted example of the existence of zircon in its 
usual matrix that has yet been met with in the Puy-de-Déme. 

wh ets B. H. B. 


~ 
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Phosphates from Florida. By H. J. Buisman and A. R. van 
Lince (Rec. Trav. Chim., 286—289).—Four samples of phosphates 
from Florida have been analysed: I was soft, white, and had not been 
ignited ; II, hard, white, ignited; III, hard, greenish-grey, marbled, 
ignited ; IV, not ignited, otherwise like III. 


I. II. IIT. IV. 

H,0 (lost at 150°).... 0°77 0°76 0°63 1:10 
| gellbeah RS ebeet pp 1:36 1:67 2-20 2°51 
EET IO 32:49 3661 3499 35°57 
Fe,0; + Al,O;....... 2°60 2°65 2°70 1:70 
a ee ak 3°40 3°40 3:16 


The phosphoric acid, if all combined with calcium, corresponds 
with 
Cas(PO,)2 .vecccevees 70°92 79°98 76°37 77°64 


No bromine could be detected, and only traces of chlorine. 
C. F. B. 


Phosphatic Rocks of Animal Origin and a New Type of 
Phosphorites. By A. Gautier (Compt. rend., 116, 928—933).—The 
Grotto of Minerva or La Coquille, in the extreme south-west of the 
Department of Hérault, contains yellowish-white, micro-crystalline 
brushite, CaHPO,2H,0. The floors of the galleries consist of an 
earthy and concretionary phosphatic deposit of a thickness of at 
least 7 or 8 metres. This deposit contains flint implements, pottery, 
bronze ornaments, and other prehistoric remains, together with a 
large quantity of bones. One of the bones, a dorsal vertebra of a 
cave bear, had the composition CO,, 2°264; SO, 0°283; P,O,, 34°790 ; 
Cl, 0°065; F, 0°853; Al,O; (and traces, Fe,O;), 0°610; CaO, 44590; 
MgO, 0°106 ; ZnO, 0°149; Pb, traces; silica and sand, 2163; nitrogen- 
ous organic matter, 5°24; water lost at 170°, 8:78 = 99°893. It is 
noteworthy that the chlorine originally present in the bones has been 
to a great extent displaced by fluorine. The presence of zinc is 
probably due to the fact that the animals were fed in a district the 
soil of which contains zine. 

The deposit in which the bones are embedded varies in composition, 
but an average sample gave the following numbers on analysis :— 
Water lost at 120°, 5°81; loss at a red heat, 4°33; sand and fer- 
raginous clay, 45:25; CaSQ,, 11°31; CaCQ,, 4:00; Cas(PO,)., 17°45; 
Al,P,0., 10°63 ; CaF:, 1°83 ; MgO, trace. C. H. B. 


New Type of Phosphorites. By A. Gaurier (Compt. rend., 116, 
1022—1028).—In the Grotto of Minerva (preceding abstract), at a 
depth of 3 to 4 metres below the surface, there is a yellowish, hard, 
concretionary layer, from 5 to 9 metres thick, which follows the undu- 
lations of the underlying Devonian rock. This concretionary layer 
has the composition : water and organic matter, 17°18; SiO,, 13°00; 
CaO, 16°24; Al,O,, 24°29; P,O,, 27°59; Mg, Fe, SQ,, traces; F, 2°104 
= 100°404. The other phosphates found in the same deposit differ 
considerably in composition and in physical properties, some being 
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brittle, and even pulverulent, and some so light that they float upon 
the water, but they are alike in containing a considerable proportion 
of aluminium phosphate and so low a proportion of calcium that it 
is not sufficient to form tricalcium phosphate, nor even, in some cases, 
dicalcium phosphate. In this respect the phosphorites of the Grotto 
of Minerva differ from all ordinary phosphorites, the proportion of 
calcium in the latter being always sufficient to form tricalcium 
phosphate. The phosphorites in the grotto also contain a higher pro- 
portion of calcium fluoride. 

The aluminium and calcium phosphates seem to be simply mixed, 
since the former dissolves readily in dilute solutions of alkalis, and 
ammonium citrate dissolves a much larger proportion of phosphoric 
acid than from ordinary phosphorites. 

The only known double phosphates of aluminium and calcium are 
tavistockite and cirrolite, but both these are rare, and the deposit in 
the Grotto of Minerva is the first to yield the two separate phosphates, 
crystallised dicalcium phosphate and hydrated aluminium phosphate. 

C. H. B. 

Brandite and Friedelite. By G. Linpsrrém (Jahrb. f. Min., 1893, 
ii, Ref. 9—10; from Geol. Foren. i Stockholm Férh., 13, 123).— 
Brandite occurs with heavy spar, calespar, caryopilite, and sarkinite 
in fissures in the Harstig mine, Sweden. Analysis gave the following 
results :— 


As.O;. P,0; PbO. MnO. FeO. MgO. CaO. 4H;0. CL 
50°48 O05 O96 1403 005 O90 2507 809 004 


The formula is therefore 2CaO,MnO,As,0; + 2H,0. The mineral 
has a sp. gr. of 3°671. It crystallises in the triclinic system. 

Red hexagonal crystals of friedelite are found at the same mine, 
with galena, specular iron ore, and augite in fissures filled with 
calcite. On analysis, they yielded the following results :—. 


SiO, FeO. MnO. CaO. MgO. Cl 4H,0. P,O,. 
33°36 383 4908 074 131 419 845 trace 


The percentage of manganese oxide is somewhat too high, on 
account of admixed hausmannite. B. H. B. 


Adelite and Svabite, New Swedish Minerals. By H. Suicrey 
(Jahrb. i: Min., 1893, ii, Ref. 38—39; from Geol. Féren. i Stockholm 
Férh., 13, 781).—A new basic arsenate from Nordmarken and 
Langban is termed by the author adelite (déy\os, cloudy). It occurs: 
in large masses with manganese minerals, Analysis gave results in 
accord with the formula 4RO,H,0,As,0,, in which R represents 
Ca, Mg, together with some Mn, Fe, Pb, Cu. ‘ 

Svabite is a new mineral of the apatite group from the Harstig 
mine. Its composition is represented by the formula 


3As,0;, 10Ca0,H,0. 


The chemical analogy with apatite is supported by the results of the 
crystallographical examination. B. H. B. 
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Langbanite. By H. Ssicren (Jahrb. f. Min. 1893, i, Ref. 
471—472; from Geol. Foren. i Stockholm Férh., 13, 256).—The author 
has continued, on material recently obtained at Langbanshyttan, his 
former researches, and finds that the hexagonal tablets in finely 
granular schefferite are composed of langbanite. Analyses of these 
tablets, and of the columnar crystals, show that the general formula 
of the mineral is R,O,; + RR'Q. 

In a subsequent paper (Geol. Féren. i Stockholm Forh., 13, 271), 
H. Backstrom gives further analyses of this mineral, showing that it 
is an isomorphous mixture of compounds of the general formula 


R"R“O; (compare Abstr., 1891, 1436). B. H. B. 


Mineral Chemical Studies. By 8. J. Tuucutr (Jahrb. f. Min, 
1893, ii, Ref. 10—12).—The author has prepared and analysed 
alteration and substitution products of various minerals by the 
method successfully adopted by Lemberg, with a view to obtaining 
information on the constitution of these minerals. His experiments 
relate to the sodalite group, the formation of kaolin, the alterations 
of corundum, of diaspore, and of natural glasses, basic sulphates, and 
sulphoferrites. B. H. B. 


Astochite. By H. Ssiéeren (Jahrb. f. Min., 1893, ii, Ref. 37—38; 
from Geol. Féren. i Stockholm Férh., 13, 604).—Astochite, described 
by the author as a new member of the amphibole group, occurs in 
blue aggregates in association with rhodonite at the Langban mine, 
in Wermland. It crystallises in the monoclinic system, and the 
results of analysis proved it to be a metasilicate, in which the com- 
pounds (Mg,Mn,Ca)SiO; and (Na,K,H).SiO; occur. The latter silicate 
has not hitherto been met with in the hornblende series. 

B. H. B. 


Astochite and Dahllite. By A. Hampgrre (Jahrb. f..Min., 1893, 
ii, Ref. 39—40; from Geol. Féren. i Stockholm Férh., 13, 801).—The 
author discusses the two alleged new minerals astochite and dahllite. 
Sjigren’s astochite, he shows, is identical with the mineral richterite 
analysed by Michaelson and Igelstrém. The mineral described by 
Brégger and Bickstrém as dahllite he regards as identical with 


staffelite, a mineral described by Stein, Streng, Petersen, and Sand- 
berger. B. H. B. 


Dioptase from the Congo. By A. Le Cuaretier (Compt. rend., 
116, 894—896).—Some interesting specimens of dioptase have been 
found by the author at the Mindouli copper mines, on the road from 
Loango to Brazzaville. These mines are worked by the natives on a 
large scale. At the most important of the four centres of activity 
there are 150 to 200 shafts, and 300 to 350 natives employed in the 
extraction of malachite. The dioptase occurs in geodes, in quartzite, 
vr in a crystalline rock, shown, on analysis, to consist of a mixture of 
quartz, willemite, and lead and calcium carbonates. Near the 
dioptase, an amorphous copper silicate is found, resembling chryso- 
colla, but in composition identical with dioptase. The deposit, which 
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appears to be the capping of a vein not yet discovered, is described 
in detail by the author, and analyses of the various minerals are 
given. B. H. B. 


Composition of Helvine. By A. Kencorr (Jahrb. f. Min., 1893, 
ii, Mem. 72—74).—The formula deduced from published analyses, by 
Bickstrém and by Rammelsberg, of helvine from Norway is 
6(2RO,SiO,) + MnS,, whilst that deduced from Teich’s analysis of 
helvine from the Ural is 6(2RO,Si0O,.) + 2MnS. Analyses of 
danalite and of the Ural helvine lead to the latter formula, and it 
appears desirable that further analyses should be made of the Nor- 
wegian helvine, to ascertain whether this mineral also should have 
the same formula assigned to it. B. H. B. 


The Formula of Tourmaline. By A. Keneorr (Jahrb. f. Min., 
1893, ii, Mem. 71).—In a former paper (Abstr., 1892, 1415), the 
author showed, by the calculation of a number of analyses, that the 
whole tourmaline series might be regarded as mixtures, in varying 
proportions, of two isomorphous substances: A represented by the 
formula 3R,0,Si0, + 5(R,0;,Si0,), and B represented by the for- 
mula 2(3RO,Si0,) + R.O;,Si0, A recent analysis, by Katzer, of 
the tourmaline from Benitz, in Bohemia; affords a confirmation of 
this theory, the author’s calculations showing that it consists of 
2 parts of A and 1 of B. B. H. B. 


Synthesis of Minerals. By J. Morozewicz (Jahrb. f. Min., 1893, 
ii, Mem. 42—51).—The author gives further details of his experi- 
ments (this vol., ii, 19) on the synthesis of hauyn, and concludes that 
minerals of that group may be formed without difficulty from a 
silicate magma of corresponding composition, if the melting point of 
such magma is not too high. At high temperatures, these minerals 
cannot be formed, and, in their place, anorthite and nepheline are 
produced. 

The author also gives the results of some experiments on the 
formation of quartz, biotite, and sanidine from molten liparite. 

B. H. B. 


Zeolites from Brazil. By E. Hussax (Zeit. Kryst. Min., 21, 
405—408).—The author gives a lengthy description of the zeolites 
from the augite-porphyrite of S. Paulo and Santa Catharina. 
Heulandite, in fine, large crystals, gave, on analysis, the following 
results :— 


SiO,. Al,O3. CaO. K,0. Na,0. H,0. 5 Total. 
5810 1667 590 326 O61 1616 #£42100°70 
Other analyses given are the following :— 
SiO. Al,O3. CaO. Na,O. H,0. Total. 
I. 4761 2680 708 780 1211 # 161°40 
Il. 6082 1667 425 173 1812 = 101°59 
Ill. 45°96 2603 13°53 —_ 13°67 99°19 
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I, Mesolite from the Serra de Botucati; IT, desmine from the Serra 
de Brotas; and III, scolezite from the Serra de Tubario, in the State 
of Santa Catharina. B. H. B. 


Meteoric Iron from Augustinovka (Russia). By S. Meunier 
(Compt. rend., 116, 1151—1153).—The meteorite from Augustinovka, 
Ekaterinoslav, weighs 25 lbs., and is remarkable because it was 
found in the post-tertiary clay. Examination of some of the parti- 
ally oxidised external layers shows that the meteorite contains schrei- 
bersite, insoluble in hydrochloric acid, but soluble in nitric acid, 
together with some nickel and phosphoric acid, but mixed, in these 
altered and oxidised outer layers, with a large proportion of ferric 
oxide, C. H. B. 


Physiological Chemistry. 


Artificial and Natural Digestion. By R. H. Cuirrenven and 
G. L. Amerman (J. Physiol., 14, 483—508).—Natural digestion is 
admittedly different from digestion carried out in a flask. It is 
probably more rapid and more complete, the products of digestion 
being continually removed and fresh juice poured out. This was 
well pointed out by 8S. Lea (Abstr., 1890, 536), who dealt especially 
with starch. He found that, by carrying out the digestion in a 
dialyser in constant movement, the intermediate dextrins were found 
in small amount only, and surmised that, in the body, the conversion 
into sugar was practically complete. In the present research, it is 
gastric juice that was the subject of study, and the method adopted 
was practically the same as in Lea’s experiments. This method, 
although more like natural digestion than that carried out in a flask, 
is still imperfect, as it is impossible to imitate the vital selective action 
of the cells of the lining of the stomach and intestines. 

It was found that the amount of true peptone, in comparison with 
albumose; was not markedly different in the dialyser and flask ex- 
periments, and the opinion is expressed that the normal action of 
gastric juice is not to completely peptonise proteid, but rather to act 
as a preliminary to the more vigorous action of the pancreatic juice. 
This supposition was confirmed by examining the contents of the 
human stomach after a meal of egg-white. The amount discovered 
was small, and it is not easy to say exactly how the loss occurs; 
doubtless it is partly by absorption through the gastric walls, and 
partly by onward passage to the duodenum. The fact, however, that 
peptone and proteose were found an hour or more after the meal 
shows that absorption from the stomach is not immediate, as has 
often been taught. The proportion of proteose is always greater than 
that of peptone. 

In the course of the experiments with dialysis, it was noticed that 
albumoses were discoverable in the dialysate. This was not unex- 
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pected. On testing this question quantitatively, it was found that 
the proteoses were diffusible to a considerable extent, but rot nearly 
so much as peptone. A curious fact, which was unexpected, was 
that deutero-proteose is less diffusible than proto-proteose. Proto- 
gelatose is fairly diffusible, but it has a somewhat lower endosmotic 
equivalent t!.an the corresponding proteose. Elevation of tempera- 
ture increases the rate of osmosis, especially of the proteoses. 
W. Dz. H. 
Note by Abstractor—The greater diffusibility of proto-proteose 
than that of deutero-proteose has also been noted by Kiihne (Abstr., 
1893, i, 234). W. Dz. H. 


Physiology of the Embryonic Heart. By J. W. Pickerine 
(J. Physiol., 14, 383—466).—Experiments on the hearts of chick 
embryos, mostly 72 hours old, were performed by exposing the 
embryo by a hole in the egg shell, and keeping it in situ in a water- 
bath, the upper surface of which was covered by a glass plate. The 
heart of each embryo has an individual rhythm, which varies directly 
with the temperature. Extremes of temperature stop the heart in an 
expanded condition. Caffeine, digitalin, and strophanthin modify the 
tone of the embryonic heart, and finally stop its ventricle in strong 
systole. 

Strychnine, morphine, veratrine, nicotine, amylic nitrite, and potas- 
sium chloride stop the heart in an atonic condition. An antagonism 
exists between veratrine and potassium chloride, and between nicotine 
and potassium chloride, in their action on the embryonic heart. 
Morphine acetate and amylic nitrite in the final phases of their toxic 
action reverse the rhythm of the embryonic heart. Atropine has 
only a slight depressant action on the rhythm. Muscarine nitrate 
has apparently no specific action on the hearts of embryos between 
the 57th and 96th hours. 

Chloroform depresses the heart to stoppage in extreme diastole. 
Ether primarily stimulates, and in large doses depresses it. 

The fact that the heart at this period has no nerves, furnishes 
a means of distinguishing in the action of drugs those that act 
on the muscular from those that act on the nervous structures of the 

heart. W. D. H. 


Proteids of the Crystalline Lens. By C. T. Mérver (Zeit. 
physiol. Chem., 18, 61—106).—The crystalline lens of the eye yields 
a certain amount of proteid matter to water and saline solutions. 
About 48 per cent. of proteid remains undissolved. This insoluble 
substance is termed albumoid, and is most abundant in the inner, 
denser portions of the lens. It yields no nuclein on gastric digestion, 
and the small amount of phosphorus it contains is due, to inorganic 
phosphates. The soluble proteids of the lens are also not nuclein 
compounds, About 2 to 4 per cent. of the soluble proteid is albumin; 
the rest is globulin. The globulin is precipitated by saturation with 
magnesium sulphate, but not by sodium chloride ; in this it resembles 
vitellin. The globulin consists of two proteids, «-crystallin and 
A-crystallin. 


a-Crystallin is completely precipitable by saturation at 30° with 


-) 
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magnesium sulphate or sodium sulphate; by the addition of 1} times 
its volume of saturated ammonium sulphate solution by a stream of 
carbonic anhydride, and by very dilute acetic or hydrochloric acids. 
It coagulates at 72°. It contains N, 16°68; 8,056; C, 52°83; and 
H, 6°94 per cent. [a]p = —46°9°. 

A-Crystallin differs from this in its coagulation temperature (64°). 
{a]p = —43°. It contains 17-04 nitrogen and 1°27 sulphur per cent. 

The proportion between these four proteids is given in the following 
table :— 


Total proteids. | Soluble proteids. | In fresh lens. 


Albumoid ............-| 48°0 per cent. .. _ 
a-Crystallin 195 n ..| 37 per cent..... 
8-Crystallin ............| 32°0 ‘a --| 62 ai salaes 
BEES bs cksccciccccal “OS “é of 3 a 


Total proteids .........+ a -- 


a-Crystallin is more abundant in the outer, 8-crystallin in the inner, 
portions of the lens; the albumin is equally distributed. The lens 
contains no keratin. W. D. H. 


Proteids of Spleen and Thyroid. By F. Gourtay (Proce. 
Physiol. Soc., 1893, 8—9).—The proteids obtainable from the spleen 
are precipitable from saline solutions by saturation with magnesium 
sulphate, and therefore fall into the globulin or nucleo-albumin class. 
The amount of albumin is small. They resemble very closely the 
proteids described by Halliburton as obtainable from lymphoid 
structures. Further, the nucleo-albumin can be prepared either by 
the acetic acid method of Wooldridge or the sodium chloride method 
of Halliburton. It causes intravascular coagulation. Spleens were 
placed under alcohol for some months. The proteids were entirely 
coagulated, and no trace of peptone or proteose was discoverable. 
The opinion is expressed that Schmidt’s cytoglobin is nucleo-albumin 
— had escaped coagulation by insufficiently long exposure to 
alcohol. 

The absence of proteoses and peptone is important in view of 
Martin’s discovery that the albumoses of disease (diphtheria, tetanus, 
&e.) accumulate in the spleen. Devoto’s modification of the am- 
monium sulphate method was aiso used with the same negative 
results. If the spleens are not perfectly fresh, proteoses are discover- 
able. They are probably formed post mortem by a process of self- 
digestion or putrefaction. v. Jaksch states that normal spleens do 
contain ‘‘ peptone”; it is possible that he did not use the perfectly 
fresh organs. 

The proteids obtainable from the thyroid are very similar. The 
yield of nucleo-albumin by Wooldridge’s method is, however; small ; 
the aqueous extract is rendered cloudy by the addition of weak acetic 
acid, but there is little or no precipitation. The yield by the sodiam 
chloride method is large. The question then arises, Is some of this 
derived from the colloid substance? It appears that it is so, and the 
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method introduced by Lilienfeld and Monti (this vol., ii, 135) for the 
localisation of phosphorus led to positive results. The so-called 
colloid substance is stained as darkly as, or insome cases more darkly 
than, the cells. The hypothesis that colloid substance is not mucin 
is confirmed by the fact that after boiling thyroids with dilute 
sulphuric acid, there was no formation of a reducing sugar. 
W. D. H. 

Acticn of Physiological Saline Solution on Blood Corpus. 
cles. By H. J. Hampurcer (Centralbl. f. Physiol., 7, 161—165).—In 
recently published papers, Bleibtreu and others (this vol., ii, 331, 
332) have bronght forward a method of estimating the volume of the 
blood corpuscles by analysing mixtures of blood and physiological 
saline solution (0°6 per cent. sodium chloride solution), on the sup- 
position that this reagent has no influence on the corpuscles. 

In the present paper, it is pointed out that this supposition is not 
borne out by facts. The saline solution has a considerable influence 
on the volume of the corpuscles; in the ox and pig, the strength of 
the solution should be 0°9 per cent., which has the same water 
attracting power as the serum of those animals. But even this is 
not an indifferent fluid, for it dissolves out a good deal of proteid 
from the corpuscles, although not so much as physiological salt solution 
does. The only completely indifferent fluid known is ~e serum. 

. D. H. 

Coagulation of Blood. By A. E. Wricur (J. Pathol. and 
Bacteriol., 1, 434—450).—A critical account is given of the various 
theories of blood coagulation. None is absolutely satisfactory, nor 
applicable to all forms of blood or blood plasma obtained by artificial 
means. The importance of nucleo-albumin and calcium salts is re- 
cognised; the fibrin ferment theory, as taught by Schmidt and 
Hammersten, is considered to have little or no substratum of fact. 

With regard to the influence of carbonic anhydride, it is suggested 
that the loss of coagulability of peptone blood may be associated with 
the impoverishment of the blood in this gas. Peptone plasma is rich 
in dissolved nacleo-albumins ; the white corpuscles having dissolved, 
or, at least, disappeared, the alkalinity of peptone plasma is reduced ; 
this may be due to the solution of nucleo-albumin, a substance with 
acid properties, and further the loss of carbonic anhydride may be 
assumed to be due to the nucleo-albumin driving out the gas 
from its combination with bases. Peptone plasma gives a heavy 
precipitate of nucleo-albumin on adding a weak acid, probably be- 
cause it is thereby dissociated from its combination with bases. This 
precipitation of nucleo-albumin would place it at the disposal of the 

lasma for purposes of coagulation. 

If this explanation holds true, the coagulation of peptone plasma by 
carbonic anhydride would be a direct reversal of the driving out of 
the gas which results from peptone injection, and the phenomena of 
coagulation in peptone plasma are governed by the same conditions 
as those of intravascular coagulation after injection of Wooldridge’s 
“tissue fibrinogen.” The distribution of coagulation after such in- 
jections is determined by the amount of carbonic anhydride which is 
present in the various vascular areas. W. D. H. 
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Iron in Chlorosis. By R. Srocxman (Brit. Med. J., 1893, i, 881 
—885, 942—944).—It is an undoubted fact that iron administered in 
an inorganic form does good in cases of chlorosis. The present paper 
dwells on the fact that inorganic iron is the best remedy, the cure 
being quicker than when iron is given in organic compounds, such as 
blood or hematin; Kobert’s (St. Petersburg Med. Woch., 1891) pre- 
parations, hemol and hemogallol, prepared from blood, although 
tasteless and unirritating, did not give encouraging results. 

The results of the present paper also tend in favour of the theory 
that iron is absorbed, and does not simply act as a stimulant, or by 
combining with hydrogen sulphide in the intestines, as Bunge con- 
siders. The grounds on which this conclusion is based are— 

1. Iron inorganic compounds cure chlorosis when given hypodermic- 
ally. 

2. Sulphide of iron itself cures chlorosis. 

3. Bismuth, manganese, and other drugs—which are just as capable 
as iron of combining with hydrogen sulphide—do not cure chlorosis. 

Full details of cases are given. 

Why inorganic iron does not increase the hemoglobin of healthy 


people is an unsolved problem which is hardly touched in the present 
research. W. Dz. Hz 


Action of Drugs containing Iron. By C. T. Morner (Zeit. 
physiol. Chem., 18, 13—-20).—Many observers state that inorganic iron 
salts are not absorbed. The normal supply of iron is hematogen, an 
iron-containing organic compound of the nature of nucleo-albumin. 
If growing animals are deprived of this, they waste in spite of the 
administration of inorganic iron. Bunge explains the usefulness of 
inorganic iron in chlorosis by supposing that the putrefaction pro- 
cesses in the intestines destroy hematogen, but that this is protected 
by the presence of simple iron compounds which leave the body in the 
feces as iron sulphide. In chlorosis, also, the normal antiseptic, the 
hydrochloric acid of the gastric juice, is less than normal. These 
views of Bunge suggest certain difficulties, and a question here in- 
vestigated is, Are iron salts antiseptics? The amount of ethereal 
hydrogen sulphates in the urine is a measure of the amount of putre- 
factive change in the intestine. By experiments on the author’s own 
person for five periods, two without and three with iron, the propor- 
tion of the two classes of urinary sulphates was practically the same 
(1: 10°4 for the iron periods, 1 : 10°9 for the other periods). Tron 
salts are, therefore, not antiseptics; their usefulness rather depends 
on the readiness with which they form the sulphide and so remove 
hydrogen sulphide from the alimentary canal. D. H. 


Physiological Action of Pentoses. By W. Essrein (Virchow’s 
Archiv, 132, 368—369; compare Abstr., 1892, 1506).—M. Cremer 
Sitz. Ges. Morphol. Physiol. Miinchen, 1893, Heft 1) fed starving rabbits 
on pentoses and found that there was a small increase in the glycogen 
of their livers. This research on a herbivorous animal does not, how- 
ever, touch the question formerly investigated by the author, which 
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was the action of pentoses on the human organism, and the correct- 
ness of his results is affirmed. W. D. H. 


Abnormal Milk. By W. W. Cooks and J. L. Hitts (Ezper. Stat. 
Record, 4, 487; from Vermont Stat. Rep., 1891).—The milk was from 
a Jersey cow, and the last milking before she went dry. The follow- 
ing results were obtained :— 


Total Solids Casein and Milk 
solids. Fat. not, fat. albumin, Ash. sugar. 


28°43 14°67 13°76 9°98 1-44 2°33 


The milk is remarkable for the small amount of milk sugar, the 
large amounts of proteids and ash, and the very large amount of fat. 
There seems to be no other record of a milk analysis showing more fat 
than the solids not fat. — N. H. M. 


Foetal Urine. By T. A. Hetme (Brit. Med. J., 1893, i, 1261—1262). 
—The presence of urea in the amniotic fluid has been generally attri- 
buted to foetal urine, but no direct proof that foetal urine contains 
urea has hitherto been forthcoming. In the present instance, a small 
quantity was accidentally obtained during delivery ; and the follow- 
ing is the analysis made, comparative experiments being performed 
with the urine secreted shortly after birth. 

The foetal urine contained no sugar, albumin, phosphates, or sulph- 
ates. Urea (0°15 per cent.), creatinine, and chlorides were present. 
Eight -hours after birth, sugar, albumin, and phosphates were absent, 
but sulphates, chlorides, creatinine (in larger amount), and urea 
(0°3 per cent.) were present. W. Dz. H. 


8-Hydroxybutyric acid in the Organism. By T. Araki (Zeit. 
physiol. Chem., 18, 1—12).—The appearance of this acid in diabetic 
urine is not fully understvod, but may be partially dependent on in- 
sufficient oxidation processes in the organism. The present paper 
does not, however, work out this aspect of the question, but relates to 
some of the properties of 8-hydroxybutyric acid. 

By distillation of an aqueous solution of the acid, a small quantity 
of crotonic acid is obtained. On subjecting it to putrefaction, 
crotonic acid, acetic, and probably other fatty acids are obtained, in 
addition to methane and carbonic anhydride. Administered to 
animals (rabbits, dogs, frogs), their urine gives the tests in many 
cases for acetone and acetoacetic acid if oxidation processes in the 
organism are diminished simultaneously by carbonic oxide poisoning. 
This result lends support to Minkowski’s (Arch. exp. Path. Pharm., 
18, 42) theory that these substances in diabetic urine originate from 
§8-hydroxybutric acid. W. Dz. H. 


Formation of Uric Acid. By G. Sa.omon (Virchow’s Archiv, 
132, 370).—In relation to Horbaczewski’s work on uric acid (Abstr., 
1892, 646), the author advances a claim for priority. W. Dz. H. 
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Urobilin. By F. Grimm (Virchow’s Archiv, 132, 246—289).—In 


the fasting condition, normal urine contains no urobilin. At the 
conclusion of gastric digestion, a larger or smaller quantity appears. 
Any great amount of the pigment is, however, a pathological condi- 
tion, the most important cause being the circulation of unorganised 
blood pigment in the vessels, as after a hematoma. In nephritis, it 
also occurs. 

A large number of cases illustrating the presence of urobilinuria in 
various diseases are given fully. W. D. H. 


Mucin Granules of Myxine. By EK. W. Rerp (J. Physiol., 14, 
340—346).—The mucus of the hag fish (Myzxine glutinosa) is secreted 
in the form.of granules peculiar for their size ( 2 to 5 ~) and flattened 
oval shape. These granules are produced in mucous cells developed 
in the slime glands. A solution of the substance of which they are 
composed presents most of the features of a mucin, but differs from 
it in not yielding a reducing sugar after prolonged boiling with dilute 
sulphuric acid. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


The Nitrogen-fixing Micro-organisms. By Brertuecor (Compt. 
rend., 116, 842—849).—Various nutritive matters, such as humic 
acid, Cohn’s liquid, kaolin with humic acid, sugar, &c., were inocu- 
lated with soil organisms and the bacteria from Jeguminous roots, &c., 
and the gain of nitrogen, if any, determined. The experiments were. 
conducted in flasks of 600 c.c. to 6 litres capacity. 

I. Experiments with Soil Organisms.—The following experiments 
were made: (1) mixed soil bacteria in humic acid, in humic acid and 
kaolin, and in kaolin; (2)-a bacillus isolated from soil in humic acid 
and in Cohn’s liquid; (3) check experiment, not inoculated; (4, 5, 
and 6) three different soil bacilli, each in various nutritive media. 
The results showed a considerable gain of nitrogen where the mixed 
bacteria were employed, and also in experiments 2 and 5, whilst in 
the check experiment and in Nos. 4 and 6 there was practically no 
gain of nitrogen. 

Il. Experiments with Leguminous Root Bacteria.—The bacteria were 
obtained from lupin roots which had nodules. The two experiments 
lasted about four months, and each showed a gain of 50 per cent. of 
the initial nitrogen. 

III. Experiments with Aspergillus niger—The experiments made 
with pure cultures of Aspergillus niger showed a gain of 18—37 per cent. 
nitrogen ; a check experiment with Cohn’s liquid and tartaric acid, 
not seeded, showed no sign of nitrogen. It was noticed that the 
tartaric acid employed was largely consumed or destroyed under the 
influence of Aspergillus niger. 


430 ABSTRAOTS OF CHEMICAL PAPERS. 


IV. Experiments with Alternaria tenuis—The cultivations were 
pure and developed well. The nitrogen fixed amounted to 36, 49, 50, 
and 98 per cent. respectively of the initial amounts. 

There are, therefore, non-chlorophyllous micro-organisms of very 
different character which have the power of fixing nitrogen. These 
organisms do not seem to be able to be sustained by the carbon and 
hydrogen resulting from the decomposition of carbonic anhydride and 
water, but require organic carbon and hydrogen in such a form as 
sugar and tartaric acid, &c. It seems also necessary that nitrogen should 
be present in the nutritive matter in order to give the minimum vitality 
indispensable for the fixation of free nitrogen. On the other hand, 
when the amount of combined nitrogen present becomes large, the 
organisms prefer to utilise it rather than to fix free nitrogen, and 
will develop more luxuriantly than when they have to depend on 
uncombined nitrogen. It is this that limits the fixation of elementary 
nitrogen in soils (compare Ann. Chim. Phys. [6], 14, 487). 

The carbonaceous matter of soils would disappear more or less 
quickly if not regenerated by chlorophyllous plants. The agents 
which bring about nitrogen fixation and carbon fixation may live in- 
dependently of each other or may be associated by symbiosis, as in the 
case of the Leguminoss. In any case, the fixation of nitrogen does 
not take place in the higher plants, but in certain lower micro-organ- 
isms present in soil. N. H. M. 


Pentosans in Plants. By G. pe Cuatmor (Amer. Chem. J., 15, 
276—285).—Pentosans decrease in the seeds of peas and corn (Zea 
Mais, L.) during the germination, but appear again in the roots and 
stems ; they are therefore transferred. The total amount of pentosans, 
however, increases during the germination. The amount of cellulose 
pentosans also increases, but in the case of peas the difference is only 
very slight. G. T. M. 


Products of Cassava. By E. E. Ewett and H. W. Witey (Amer. 
Chem. J., 15, 285—289).—The authors have extended their work, an 
account of which was published four years ago (Wiley, Agric. Science, 
2, No. 10, pp. 256, e¢ szeg.). They find that the root of Jatropha 
manihot or Aipi contains very little mineral matter, 0°5 per cent. in 
the fresh root, and that the plant is, therefore, one which seems par- 
ticularly well suited to feed almost exclusively from the air and 
water. As it requires the minimum of fertilisation, it can be recom- 
mended for sandy soils. G. T. M. 


Amount of Starch in different Varieties of Potatoes. By A. 
PxTERMANN (Bied. Centr., 22, 263—266; from Bull. Stat. Agron. 
Gembloux, 1892, No. 51).—The average minimum and maximum 
percentages of starch found in a large number of different kinds of 
potatoes examined in 1889, 1890, and 1891, were as follows :-- 


a a 
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1890. 1891. 
Maximum . 9°4 lll 
Minimum........ . 26°1 23°3 
Average ; 165 16°6 


A table is given, showing the amount of starch, the power of 
resistance to disease, and the properties of 50 varieties of potatoes. 
The results of the investigation show that it is possible to produce 
potatoes which give large crops and at the same time contain a high 
percentage of starch. N..H. M. 


Reserve Proteid of the Asparagus Root. By S. H. Vives and 
J. R. Green (Proc. Roy. Soc., 52, 130—132).—The watery extract 
of asparagus root contains a -proteid which is slightly precipitated 
from solution by sodium chloride, and completely by ammonium 
sulphate. Besides this, which is the only proteid present, there exist 
in the solution a substance which is precipitated by sodium chloride, 
a substance precipitated by alcohol from the solution from which the 
proteid has been removed, and a substance soluble in alcohol, which 
gives the xanthoproteic reaction. J. W. 


Reversion of Soluble Calcium Phosphate in Soil. By M. 
Srant-ScHroeper (Eaper. Stat. Record, 4, 587—589 ; from J. Landw., 
40, 213—-221).—The object of the experiments was to ascertain the 
rapidity of the reversion of superphosphate, in concentrated solution, 
to the di- and tri-basic forms, when mixed with chalk or with soils 
poor in lime. The superphosphate was mixed with chalk and with 
clay and arable soil respectively, and made into a thick paste with 
water. After being exposed in dishes during the desired number of 
hours, the mixtures were washed into flasks, diluted to a definite 
bulk, shaken, and left during two hours. A portion was then filtered, 
and the soluble phosphoric acid, and that soluble in citrate solution, 
determined. When chalk was employed, the reversion was ex- 
tremely rapid, but with the two soils only a little more than half the 
phosphoric acid became insoluble in 20 days. The results indicate 
that with liberal applications of superphosphate on sandy soils poor 
in lime, a part of the phosphoric acid may be lost in drainage. Clay 
soils are likely to lose less. In sandy soils, the application of pre- 
cipitated phosphate of lime, basic slag, or phosphorite meal is recom- 
mended. Composting of the latter with peat and potassium sulphate 
would be very advantageous, inasmuch as the potassium salts in con- 
junction with the vegetable acids of the peat would gradually render 
the phosphoric acid available, and, at the same time, the vegetable 
matter would improve the water-holding capacity of the soil. 

N. H. M. 
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Apparatus for extracting the Gases dissolved in Water. 
By G. J. W. Bremer (Rec. Trav. Chim., 11, 278—283).—A is a flask 
of about 600 c.c. capacity, which contains the water to be examined, 
EBC is a mercury pump,-and FGH the tube in which the gases are 
collected.. ‘Ihe pump is worked by alternately lowering and raising 
the mercury reservoir C, the stopcock E being so manipulated that 
the air, or, in the actual experiment, the gases to be examined, is 
first aspirated into B (capacity 135 c.c.), and then driven out through 
F. The joint D, connecting the pump with A, consists of a short 


tube with an indiarubber cork, through which the two tubes pass; 
some mercury is placed over the cork to ensure that the joint is air- 
tight. In the experiment, A is partially exhausted, either with an 
ordinary pump, or by placing some water in it, and boiling, so that 
the steam drives out the air through I, the stopcock E being closed. 
Water is then suffered to rise in the tube as far as I, and the vacuum 
is completed by means of the pump EBC. The vessel K (about 
500 c.c. capacity) is now completely filled with the water to be 
examined ; by opening the stopcock I, this water is admitted into A 
in successive portions; after each addition, the water.in A is boiled, 
and the gases evolved are aspirated into FGH by means of the pump. 
K is not quite emptied, and the amount of water actually used in 
the experiment is determined by finding how much water is required 
to refill K. The experiment occupies half-an-hour. C. F. B. 


Bottle for taking Samples of Water at known Depths. By 
G. J. W. Bremer (Rec. Trav. Chim., 11, 284—285).—The bottle 
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stands in a zinc tray, which is weightet with lead, and joined by 
‘copper wires to a ring round the nevk of the bottle; to this ring is 


attached the string used for lowering the whole. The bottle is pro- 


vided with an indiarabber cork, through which pass two tubes, one 
ending just under the cork, the other reaching to the bottom of the 
bottle. The upper ends of these tubes project somewhat above the 
cork, and are slightly enlarged; they are plugged by inserting 
into them the two ends'of a short piece of indiarubber tubing, into 
which ends short pieces of glass-rod have been pushed. To the top 
of the indiarubber loop thus formed a string is attached; this is 
pulled when the bottle has reached the desired depth, the plags are 
thus removed from the two tubes, and the water enters the bottle by 
the longer of the tubes, the air escaping by the other. C. F. B. 


. §jdqvist’s Method of estimating the Free Hydrochloric 
Acid in Gastric Juice. By S. BonvzyNskt (Zeit. anal. Chem., 32, 
.296--302).—The method consists in evaporating gastric juice with 
excess of barium carbonate, incinerating the residue and determining 
the barium which has become soluble in the form of chloride. 
Barium chloride bears, without noteworthy decomposition, ignition 
at a higher temperature and for a longer time than are required for 
the incineration, but when mixed with organic substances containing 
phosphorus and sulphur, a portion of the barium is rendered insoluble 
m the form of phosphate and sulphate. The addition of barium 
acetate obviates this source of error, and the estimation may be made 
in the foliowing manner :—1 gram of barium carbonate is dissolved 
in acetic acid in a platinum basin, and the solution evaporated to 
dryness; 25 c.c. of the filtered gastric juice, together with more 
barium carbonate, are added, the mixture is dried and incinerated to a 
‘grey ash. The soluble matters are filtered, and, after adding 25 c.c. 
of N/10 sodium carbonate, are made up to 125 c.c. The excess of 
‘soda in 100 c.c. is then titrated. Then, a being the number of c.c. of 
soda found, (20 — a)5 gives the amount of free hydrochloric acid in. 
100 c.c. of the gastric juice, expressed in c.c. of N/10 acid. — 


A Source of Error in the Volumetric Estimation of Chlorides 
-by Mohr’s Method. By W. G. Youna (Analyst, 18, 125—129).— 
The author has found that when estimating chlorine in samples of 
water without previous concentration, the results obtained are con- 
siderably in excess, and they are worse still if the temperature during 
titration is somewhat high. This is caused by the slight solubility © 
of silver chromate, which requires for every 6 parts 100,000 parts of 
water at 15°5°, and only one-third of this amount at 100°. 

In estimating small quantities of chlorides, it is therefore advis- 
able to evaporate almost to dryness before titration, and to prevent 
over-dilution, the standard silver should not be too _, = 

. DE K. 


Estimation of Sulphur in Organic Liquids. By R. Hi anp 
(Chem. Zeit. 17; 99—100; 130—131).—The accurate estimation of 
‘small qtantities of_sulphur in substances such as tar oils, &c., is still 
a matter of some difficulty. The anthor. has, however,.obtained satis- 
VOL, LXIV. ii. 32 
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factory results by burning the sample in a combustion tube with a 

mixture of 5 parts of barium carbonate and 1 part of potassium 

chlorate. The details are practically those of an ordinary combustion, 

the substance being, however, not inclosed in glass bulbs, but dropped 

straight on to the back part of the mixture from a 3 c.c. weighed 
ipette. 

. The contents of the tube are afterwards digested in dilute hydro- 


chloric acid, and any barium sulphate is then collected and weighed. 
L. pe K, 


Estimation of Nitrogen in Nitrates. By T. F. Scumirr (Chem. 
Zeit., 17, 173).—The author has slightly modified his process. 
10 grams of the sample is dissolved in 500 c.c. of water. 10 c.c. of 
glacial acetic acid and 10 grams of a mixture of equal parts of iron 
and zinc powder are put into a 750 c.c. round-bottomed flask, 
and 25 c.c. of the nitrate solution added from a slow-running 
pipette. After 10 minutes, when no more gas is evolved, 200 c.c. of 
water and 30 c.c. of aqueous soda (sp. gr. 1°25) are added and the 
ammonia is distilled off as usual. 

To estimate the total nitrogen in nitrated mannres, the author first 
reduces the substance with the acetic acid mixture, and then boils 
with excess of sulphuric acid in order also to convert the nitro- 
genous matter into ammonia. L. pe K. 


Estimation of Phosphoric acid. By A. Vittiers and F. Bore 
(Compt. rend., 116, 959—993).—In the complete absence of iron, 
aluminium, silica, and reducing agents, phosphorus can be accurately 
estimated in the following manner. The liquid is mixed with about 
100 c.c. of the reagent (prepared by dissolving 150 grams of am- 
monium molybdate in 1 litre of water and pcuring this solution into 
an equal volume of nitric acid of sp..gr. 1°2) for every 0°1 gram of 
phosphoric acid present. In order to obtain a precipitate that settles 
rapidly, the reagent should be poured down the sides of the vessel 
containing the cold solution, and the liquid should not be agitated 
until after two hours. Potassium compounds and other salts retard 
the formation of the precipitate, but after heating for four hours at 
about 4U° precipitation is complete. The temperature of 40° should 
nct be exceeded, and digestion should not be prolonged beyond four 
hours, otherwise tke product will be impure. The precipitate is 
washed with water containing 20 per cent. by volume of the reagent, 
is collected on a dried and weighed filter, and dried at 100° for six 
hours. Thus obtained it has always the composition 


P.Os, 24Mo0,,3( NH,),0, 3H,0, 


and 1 part contains 0°03728 part of phosphoric anhydride, P,O,. 

In presence of aluminium and iron, the precipitate contains a 
notable proportion of these metals, which also find their way into the 
ammonium magnesium phosphate prodoced from it in the usual way. 
The following plan, however, leads to exact results :—The precipitate 
is dissolved in ammonia, mixed with tartaric acid, made slightly 
alkaline with ammonia, and precipitated with magnesia mixture. The 
iron and w!uminium remain in so!ution. C. H. B. 


f 
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Estimation of Boron. By H. Moissan (Cumpt. rend., 116, 
1087—1v91).—The boron compound is first converted into boric acid 
or a borate by the action of nitric acid, and then into methylic borate 
by distillation with methyl alcohol, as in Gooch’s method. Tue 
apparatus consists of a small flask with a long neck, provided with a 
side tube and fitted with a glass stopper carrying a funnel with a 
stopcock. The side tube is connected with a vertical serpentine con- 
denser, the lower end of which passes into a conical flask through a 
cork that also carries an exit tube to which is attached a set of bulbs 
containing dilute ammonia, in order to retain the whole of the 
methylic borate. A calcium chloride bath, heated by a Bunsen burner, 
is so arranged that it can readily be applied or removed from the dis- 
tilling flask. 

The substance is placed in the distilling flask, mixed with 1 c.c. of 
concentrated nitric acid, and distilled to dryness. It is then mixed 
with 10 c.c. of methyl] alcohol, attached to the condensing apparatus, 
and again distilled. The operation is repeated four times, care being 
taken to distil to dryness every time before adding a fresh quantity of 
alcohol. 1 c.c. of water and 1 c.c. of nitric acid are then introduced 
into the apparatus, distilled as before, and the residue subjected to 
three more distillations with alcohol. In order to ascertain if all the 
boron has been expelled, a drop of the alcohol from the end of the 
condenser is ignited. If there is any green tinge in the flame, the 
residue in the flask must be again treated with nitric acid and again 
distilled with methyl alcohol. 

A quantity of calcium oxide is strongly heated in a platinum 
crucible and weighed. The lime is carefully slaked and the distillate 
is aided, taking care to avoid rise of temperature, and allowed to 
remain for 15 minutes. After ascertaining that the calcium oxide is 
in excess, the liquid is evaporated at a temperature below the boiling 
point of methyl alcohol, and the residue is strongly heated and 
again weighed. The increase in weight gives the quantity of boric: 
anhydride. ae 

The calcium oxide is most conveniently prepared by heating calcium 
nitrate in sach a manner as to form a basic nitrate, which is easy to 
keep and which is converted into oxide by strongly heating when 
required. . 

The results obtained by this method are usually a little low; in the 
examples given the error varies from —0°27 to —0°4 per cent. of the 
boric anhydride present. C. H. B. 


Estimation of Silicon in Pig Iron. By H. Rusricivs (Chem. Zeit., 
17, 101).—The author recommends the following simple process :— 
5 grams of the fiuely-divided sample is dissolved in 25—80 c.c. of 
hydrochloric acid (sp. gr. 1:15) with the aid of a gentle heat. When 
the metal has dissolved, the solution is diluted to about 150—200 c.c. 
and filtered. The insoluble matter is washed first with hot water, 
then with dilute hydrochloric acid (1:2), and then again with hot 
water. The filter, after drying, is put into a platinum cracible gnd 
heated until the paper is charred. The crucible is now ignited over 
the blowpipe, nitre being from time to time added until the carbon 
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bas completely disappeared. 30 grams of ammonium chloride, which 
must be completely soluble, is now put into a large porcelain basin 
and dissolved in 75 c.c. of boiling water. The platinum crucible, 
with its lid, is put into this solution and the whole is boiled for some 
time. The action of the ammonium chloride on the alkali silicate 
causes the rapid and complete separation of hydrated silicie acid, 
which is collected on a filter and washed first with a dilute solution 
of ammonium chloride and then with boiling water. It is then, 
ignited and weighed. 
The test analyses are satisfactory. L. pe K. 


Estimation of Potassium by the Lindo-Gladding Process. 
By T. Breyer and H. Scuweirzer (Chem, Zeit., 17, 101—102).—The 
authors, in reply to Holleman (compare this vol., ii, 344), state that 
this process has also been investigated by Herff. The results, com- 
municated to the American Association of Official Agricultural 
Chemists, fully confirm those previously obtained by the authors; not 
only do they not agree among themselves, but they are, as a rule, 
from 0°5 to 1 per cent. higher than those obtained by the Stassfurt, 
method. The authors cnce more recommend that the Lindo-Gladding 
process should be abandoned. L. ve K, 


Estimation of Alkalis in Silicates. By A. H. Low (Chem. 
News, 67, 185).—The following scheme is suggested for estimating 
alkalis in silicates :—1 gram of tbe finely powdered silicate is decom- 
posed by warming gently with pure, strong hydrofluoric acid and a 
little sulphuric acid; it is then evaporated to dryness, cooled, mixed 
with a little aqueous ammonia, boiled, filtered, and washed with a little 
hot water. The filtrate is rendered strongly acid with hydrochloric 
acid, the Jeast possible excess of barium chloride added, and the whole 
boiled and filtered, washing with hot water. This filtrate is then 
evaporated and gently ignited to expel ammonium salts, and, when 
cool, treated with ammonium carbonate and aqueous ammonia, boiled, . 
and filtered, washing with hot water. The filtrate is evaporated to 
dryness in a tared platinum dish and weighed; this gives the mixed 
chlorides, which are separated in the usual manner. D. A. L. 


Separation of Barium, Strontium, and Calcium. By R. 
Fresenius (Zeit. anal. Chem., 32, 312—317).—The following quali- 
tative method permits the detection of small amounts of any one of 
the alkaline earths in presence of large quantities of the others. The 
carbonates are converted into nitrates and thoroughly dried at 180°, 
and, as soon as cold, triturated with equal volumes of absolute alco- 
hol and ether, any residue being washed with the same mixture. 
Traces of strontium may pass into solution with the calcium, whilst 
traces of calcium may remain in the residue. To the solution, 2 drops 
of dilute sulphuric acid is added. Any considerable precipitate is 
undoubtedly calcium sulphate. A trifling precipitate may be due to 
strontium. In this case, 4 c.c. of water is added, and the ether-alco- 
hol evaporated «ff. A few drops of ammonia are added, with 1 gram 
of ammcnium sulpLate, and the liquid is boiled and filtered, acidified 
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with acetic acid, and tested for calcium by ammonium oxalate. The: 
nitrates insoluble in ether-alecchol are dissolved in 100 c.c. of water, : 
acidified with 3 or 4 drops of acetic acid, heated to boiling, and. 
treated gradually with potassium chromate until the solution is: 
yellow and no longer gives an odour of acetic acid on boiling. _ After: 
an hour, the barium chromate is filtered off, and a portion of the 
filtrate tested with ammonia and ammonium carbonate. If a bulky 
precipitate is produced, it must be strontium carbonate. If other- 
wise, the rest of the filtrate, mixed with a drop of nitric acid, is con- 
centrated and precipitated with ammonium carbonate, any trifling 
precipitate is washed, converted into chloride, dried, dissolved in a, 
mixture of 3 vols. of water and 1 vol. of alcohol, and boiled after 
adding 1 drop of potassium chromate. Strontium is indicated by »:- 
pulverulent, yellow precipitate. 

For quantitative purposes, either the calcium may first be sepa- 
rated by treating the nitrates with ether-alcohol, and then the 
barium be separated from the strontium by potassium chromate, or 
the barium may first be separated as chromate, the calcium and 
strontium be precipitated as carbonates, converted into nitrates, and 
separated by ether-alcohol (Abstr., 1891, 110; this vol., ii, 301). 
Both methods give equally accurate results; the barium and calcium 


precipitates are pure, the strontium alone retaining a trace of cal- 
cium. M. J. 8. 


Quantitative Separation of the Metals of the Hydrogen 
Sulphide Group by means of Bromine Vapour. By P. Jan- 
nasch and W. Remmuer (Ber., 26, 1422—1425; compare Abstr., 
1892, 384, 540, 754).—Lead may be separated from tin (and from 
antimony) by treating the mixed sulphides as described in Abstr., 
1892, 384; tin bromide volatilises, whilst lead bromide remains 
behind. The latter is converted into chloride by treatment with’ 
chlorine water, and then into sulphate; in which form itis weighed ; 
the tin is converted into the oxide by repeated evaporation with 
nitric acid, and.so weighed. Results good. eM 

An attempt was made to improve the method by avoiding the pre- 
cipitation with hydrogen sulphide. This was accomplished by 
mixing the material to be analysed with 6 to 10 times its weight of 
sulphur, and heating the mixture in a stream of dry hydrogen sulph- 
ide in a glass vessel shaped somewhat like a Liebig’s drying tube; the' 
metals remained behind as sulphides, and the excess of sulphur vola- 
tilised. The sulphides were then treated, in the same vessel, with’ 
bromine vapour as before described ; good results were in general ob-’ 
tained. But it wasfound that metallic tin and tin oxide are only par- 
tially converted into sulphide by the above treatment, and the method 
consequently fails; if, however, 10 to 15 per cent. of iodine is added to 
the sulphur used, the tin is readily and completely converted irito 
sulphide, and excellent analytical results are obtained. . . 

CG, F. B. 


Estimation of Lead. By A. H. Low (Chem. News, 67, 178— 
179).—1 gram of ore is heated carefully with 10 c.c. of a mixture of 
equal parts of nitric acid and water until pretty well decomposed ; 
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the nitric acid is then expelled by boiling with 10 c.c. of concen 
trated sulphuric acid, and, when cool, 10 c.c. of pure dilute sulphuric 
acid (1:9) and abont 2 grams of Rochelle salt are added. When 
the latter is dissolved, 40 c.c. of distilled water is added, the whole 
boiled, the precipitate collected, washed with dilute sulphuric acid,. 
and then heated with a saturated solution of ammonium chloride 
until all the lead sulphate is dissolved; the liquid is then filtered. 
Strips of pure aluminium are placed in the filtrate, which is boiled 
until the lead is all precipitated, cold water is added, the lead ad- 
hering to the aluminium removed, all the lead collected in a porcelain 
dish, washed with water, and finally with alcohol, then dried and 
weighed. A deduction of 3 per cent. is a fair allowance for arriving 
at the fire assay of a pure ore of the same grade. D. A. L. 


Detection of Mercury in Urine. By S. Bonpzrfsx1 (Zeit. anal. 
Chem., 32, 302—303).—In Ludwig's method, the mercury is pre- 
cipit ited from the urine by zinc powder, and then volatilised in a 
glass tube. Commercial zinc powder, however, contains cadmium, 
from which it cannot be freed completely even by prolonged and 
intense ignition in a stream of hydrogen. Nevertheless, even after 
ignition, it will, when only moderately heated in a tube, give off 
enough cadmium to form a mirror closely resembling mercury in 
appearance. Confirmation by means of iodine should, therefore, 
never be omitted; but it is safer to abandon the use of zinc, and to 


M. J. 8S. 


Estimation of Manganese in Ores. By A. H. Low (Chem. 
News, 67, 162).—0°5 gram of ore is decomposed with 5 to 10 c.c. of 
hydrochloric acid or aqua regia, and most of the excess of acid is boiled 
off ; the rest, after diluting the solution with 75 c.c. of hot water, is 
neutralised by boiling with excess of zinc oxide. A saturated solu- 
tion of bromine is then added in excess, the superfluous bromine being 
expelled by heating; an excess of zine oxide should, however, still 
remain. The precipitate is collected, washed with hot water, treated 
in a flask with 50 c.c. of dilute sulphuric acid (1 : 9), and dissolved. 
by heating with excess of a standardised solution of oxalic acid, con- 
taining about 11°46 grams of acid per litre, and of which 1 c.c. corre- 
sponds with about 1 per cent. of manganese; after diluting with hot 
water, the excess of oxalic acid is titrated with standardised, approxi- 
mately N/10 potassium permanganate. The amount of oxalic acid 
consumed by the manganic oxide is thus ascertained, and from it the 
percentage of manganese is readily calculated. The oxalic acid may 
be replaced by other reducing agents. DBA 


employ copper, in the form of powder, foil, or turnings. 


The Thiocyanate Test for Iron. By H. Scuutze (Chem. Zeit., 
17, 2).—The author has noticed that dilute solutions of ferric salts, 
containing no excess of mineral acids, fail, after some time, to give 
the characteristic red colour with a thiocyanate. The same happens 
with concentrated solutions on boiling. The probable cause of this is 
the conversion of the iron into Graham’s soluble ferrie hydroxide. 
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On addition of hydrcchloric acid, the normal iron salt will be restored, 
and the test will be successful. L. pe K. 


Estimation of Iron by an Iodometric Method. By E. 
Nrnovut (Chem. News, 67, 196—198).—Ferric salts or ores containing 
iron in a ferric state are placed in a distillation flask provided with a 
tubulated stopper carrying a tube bifurcated above ; the salt or ore is 
dissolved in hydrochloric acid by the aid of heat and the use of 
gaseous hydrogen chloride if required; a current of carbonic an- 
hydride is then passed and continued throughout the operation; when 
all the air has been replaced, a slight excess of a strong solution of 
potassium iodide is introduced through the tube, and the contents of 
the flask are boiled ; when most of the iodine has volatilised, gaseous 
hydrogen chloride is passed in; this not only ensures the volatilisation 
of all the iodine, owing to the decomposition of any potassium iodide 
which wou!d otherwise hold some iodine back, but also the hydriodic 
acid formed aids the solution of ores, and, in fact, in some cases the 
potassium iodide may be added partly or wholly at the commence- 
ment of the operation, or a mixture of hydriodic and hydrochloric 
acids may be used in the first instance, taking care, of course, that 
all the air has been expelled. The distillate is received in a 
Volhard condenser, containing a solution of potassium iodide, and the 
iodine is estimated by sodium thiosulphate. Ferrous salts are oxid- 
ised in the flask before connecting up the condenser. Any free iodine 
in the hydriodic acid must, of course, be got rid of before using this 


acid for the purpose indicated. D. A. L. 


Detection and Estimation of Formaldehyde. By A. Trittar 
(Compt. rend., 116, 891—894).—The liquid to be tested is mixed with 
a small quantity of dimethylaniline, acidified with sulphuric acid, and 
agitated briskly. It is then heated on a water-bath for half an hour. 
The product is made alkaline with sodium hydroxide, boiled until all 
odour of dimethylaniline disappears, and filtered. The filter-paper is 
then spread out on a porcelain dish, moistened with acetic acid, and 
some fragments of finely- powdered lead peroxide scattered upon it. 
In presence of formaldehyde, a deep-blue coloration appears, due to 
the formation of the hydrol of tetramethyldiamidodiphenylmethane. 

When the solution to be tested is mixed with an equal volume of 
a neutral solution of 3 grams of aniline in a litre of water, a white 
cloud, due to the formation of anhydroformaldehydeaniline, appears 
after several hours. This reaction will detect 1 part in 20,000, but it 
is also given by acetaldehyde. 

The detection of formaldehyde in foods, &c., is often impossible on 
account of the formation of compounds with various organic sub- 
stances present in the food. 

Formaldehyde can be estimated by weighing it as anhydroform- 
aldehydeaniline, but the results, although strictly comparable amongst 
themselves, are not absolutely accurate. 

Another method is based on the conversion of formaldehyde int 
hexamethyleneamine by the action of ammonia. The acidity of the 
solution is first determined by means of sodium bydroxide solution 
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and phenolphthalein ; 10 cc. is dil uted with water and mixed with 
a measured excess of ammonia solution of known strength. A 
current of steam is then passed into the liquid, and the expelled 
ammonia is collected and estimated by means of standard acid. The 
difference between the quantity volatilised and the quantity originally 
added is the amount required to convert the formaldehyde into 
hexamethyleneamine. A little of the latter is volatilised in the pro- 
cess. C. H. B. 


Estimation of Salicylic acid in presence of Phenols. By A. 
Fasans (Chem. Zeit., 17, 69).—The colorimetric estimation of salicylic 
acid by means of ferric chloride cannot be carried out in aqueous 
solutions in the presence of phenols, but advantage may be taken of 
the fact that the latter give no coloration with ferric chloride in 
alcoholic solution. To estimate salicylic acid, the suspected liquid is 
acidified and extracted with ether, which is then allowed to evaporate. 
The residue is dissolved in 25—30 c.c. of absolute alcohol, introdaced 
into a graduated tube, and mixed with a few drops of a 5 per cent. 
alcoholic solution of ferric chloride until the colour does not get any 
darker. Ina similar tube, the same amount of an alcoholic solution 
of salicylic acid (2: 10,000) is introduced, and then a sufficiency of 
ferric chloride solution. Finally, the darker of the two mixtures is 
diluted with absolute alcohol until they both show the same intensity 
of colour; the difference in volume is noticed, and the amount of 
salicylic acid is found by a simple calculation. Even in a mixture of 
800 parts of phenol and 1 part of salicylic acid, the latter may be 
estimated with great accuracy. L. pe K. 


Detection and Approximate Estimation of Cotton-seed Oil 
in Lard and Olive Oil. By F. Ganrrer (Zeit. anal. Chem., 32, 
303—308).—-The author has obtained specimens of cotton oil, as 
well as of adulterated lard, which give no reaction with Becchi’s 
silver nitrate test; this test can therefore no longer be depended on 
for the detection of this adulterant. The iodine absorptions of 
lard and cotton oil, 23—27 per cent. and 43—45 per cent. respec- 
tively, as determined by the author's process (this 'vol., ii, 309), 
differ widely enough to allow of the calculation, within 10 per cent., 
of the proportion of cotton oil present. To detect smaller amounts 
than 10 per cent., 1 c.c. of the perfectly dry, melted fat or oil is 
dissolved in 10 c.c. of light petroleum in a test tube, a single drop 
of concentrated sulphuric acid is added, and the whole well shaken. 
Pare lard gives only a straw-yellow to feeble reddish-yellow coloured 
liquid, from which, on repose, dark reddish-yellow drops slowly settle 
out, leaving a nearly or perfectly colourless upper liquor. Olive oil 
acquires a rather darker colour at first, but behaves like lard on stand- 
ing. In presence of cotton oil, a deep brown to black colour is im- 
mediately produced, and remains unchanged even ou standing for a 
long time. As little as 1 per cent. can thus be detected. 

M. J. S. 
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Influence of Frictional Electricity on the Formation of 
Amalgams. By G. Srasrs (Ber., 26, 1796—1797).—If plates of 
silver in contact with mercury be subjected to the discharge from an 
electrical machine, the quantity of amalgam produced in a given time 
is increased threefold. H. G. C. 


Electrolysis of Alkali Salts. By S. Arruentus (Zeit. physikal. 
Chem., 11, 805—828).—The author has made experiments which 
show that when the aqueous solution of an alkali salt is electrolysed 
with a mercury cathode, a considerable time elapses from the begin- 
ning of the electrolysis before hydrogen makes its appearance. This 
observation proves that hydrogen is not a primary product of the 
electrolysis, but results from the action of the water of the solution 
on the alkali amalgam primarily formed by the discharge of the 
positive ion (the alkali metal). The time necessary for the appear- 
ance of the first bubble of hydrogeu increases very slowly with 
diminution of the current strength, and (with a constant current of 
0:05 amp.) increases with increase of concentration and lowering of 
temperature. It is practically constant for equivalent solutions of 
electrolytes with the same positive ion, but much larger for potas- 
sium salts than for lithium and sodium salts. 

A theoretical investigation of this phenomenon shows that the 
electromotive force necessary for electrolysis increases at the begin- 
ning with the quantity of electrolytic products already separated. 
In general, however, secondary reactions occur, which prevent the 
continued accumulation of these products if the primary process goes 
on very slowly: in this case the electromotive force necessary for 
electrolysis is almost exclusively conditioned by these secondary 
reactions. If the result of the secondary processes is the same as it 
is in the case of alkali salts, then the E.M.F. necessary for the decom- 
position will also be the same, or nearly so. This conclusion is in 
accordance with the experiments of Le Blanc (Zeit. physikal. Chem., 
8, 314), which therefore do not necessitate the assumption of a 
primary decomposition of the water. 

From the observation of Shields (this vol., ii, 449) that a deci- 
normal solution of sodium acetate is hydrolysed to the extent of 
0:008 per cent., the electrical conductivity of pure water at 25° is 
calculated to be 0°56 x 10-", and this conductivity is greatly 
diminished when electrolytes are present. A salt of a strong acid 
and a strong base is hydrolysed to the extent of 1°21 x 10~‘* per 
cent. in decinormal solution, the absolute quantity of the hydrolysed 
part being almost independent of the concentration. 

From the value for the electrolytic dissociation of pure water, it is 
possible to calculate the E.M.F. which must be used to develop from 
water, hydrogen and hydroxyl ions in a liquid already containing 
as many of these as are in normal solutions of strong acids or bases 

VOL. LXIV. ii, 33 
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The calculated value is 0°81 volt, whilst the experimental value of 


Le Blanc is 0°76 volt. 


J. W. 


Magnetic Rotation of Liquids and Salt Solutions. By 0. 
Scuénrock (Zeit. physikal. Chem., 11, 753—786).—The author has 
determined the magnetic rotation of the compounds used by Landolt 
and Jahn in their investigation of dielectric constants (Berlin Sitz- 


Ber., 21st July, 1892). 


tures ranging from 20° to 30° with the following results. 


The measurements were made at tempera- 
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rotation. 
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In order to investigate the influence of electrolytic dissociation on 
the rotation, the author measured the constants of various salts dis- 


solved in water and other solvents. 


As most of the experiments. 


t 
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were made with mercury salts, which are very little dissociated even 
jn aqueous solution, his results are inconclusive. Calcium chloride 
dissolved in water (12 per cent. solution) has a molecular rotation of 
9°73, and dissolved in alcohol (5°67 per cent. solution) a molecular 
rotation of 8°62. Hydrogen chloride gives the same rotation whether’ 
dissolved in water or in amyl ether. The experiments, however, are 
not quite satisfactory, as a considerable portion of the amyl ether is: 
converted into amylic chloride and amy] alcohol by the action of the 
hydrogen chloride. 

The rotation of mixed salt solutions may be calculated from the 
rotations of the components, except in cases where complex sa]ts, such 
as 2K1,Hgl,, are formed. J. W; 


Mercurial Thermometer for Temperatures up to 550°. By 
M. v. Reckiinguausen (Ber., 26, 1514—1517).—The thermometer is 
made of Jena glass, No. 59111, and contains compressed carbonic - 
anhydride. The author has made a number of determinations of- 
the boiling points of sulphur, mercury, and of various organic 
compounds; the corrected numbers agree tolerably closely with the 
values obtained with the air thermometer. In the second part of his _ 
paper, the author records a number of experiments to decide the 
question of the existence of sulphides of phosphorus ; mixtures of red 
phosphorus and sulphur in the proportions represented by P, + S,, 
P, + S;, P + S, respectively, were distilled; in general the boiling 
points showed a tendency to rise slowly. The values were for’ 
P, + Ss, 522°5—525°; for P. + S;, 545—546°5°; for P + S,, 
516—519°. The subject is being further investigated. J.B. T. . 


Mercurial Thermometers to register up to 550°. By A. 
Masixe (Ber., 26, 1815—1818).—The space above the mercury in 
these thermometers is filled with carbonic acid gas at a pressure of , 
about 20 atmospheres. Their indications are accurate for tempera- 
tures up to 550°, but above this point the glass begins to soften, and. 
the capacity of the bulb is increased by the internal pressure. The 
glass used in the construction is the variety of Jena glass known as: 
59u1. In order to avoid the uncertainties of calculation in esti-, 
mating the correction to be applied to these instruments for exposure 
of the stem, which may under certain circumstances amount to as- 
much as 40°, the author recommends the use of a specially con- 
structed thermometer with a long capillary mercury chamber which 
is placed close to the stem of the pressure thermometer. A. H. 


Specific Heat of Water. By Barrout and Srraccuti (Ann. 
Chim. Phys. [6], 29, 285—288).—The authors adopt as unity the: 
specific heat of water at 15°. The total heat absorbed between 0° 
and ¢° by unit weight of water is given by the formula 


Qt = 1:00663¢ — 0:000296981# + 0°000001446217# + 0:00000010638¢" 
— 0:000000000564¢8. 


The mean specific heat is obtained by dividing by ¢, and the true 
33—2 
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specific heat by differentiating. The differences between the calcu- 
lated and experimental values do not amount to 0°00005. 


A. R. L, 


Heats of Combustion of Gaseous Hydrocarbons. By Brr- 
THELOT and Maticnon (Compt. rend., 116, 1333—1339).—The carefully 
purified hydrocarbons were burnt in the calorimetric bomb by means 
of compressed oxygen. The values obtained are as follows :— 


Hydrogen. o Methane. | Acetylene. 


Heat of com- f const. vol..... 
bustion ,.. | const. press... 
Heat of formation.......... 


Allyl- | Propyl- 


ene, ene. 


Heat of com- f const. vol... m « . 472°4 | 497°9 
bustion .. | const. press. . x . 473°6 | 499°3 
Heat of formation........ q ‘ ‘ —52°6 —9°4 


The difference between the heats of combustion of two homologous 
and contiguous hydrocarbons is practically constant, the value being 
about 157 Cal. The corresponding difference between the heats of 
formation is about 5°5 Cal. It follows that in the methane series the 
heats of combustion at constant pressure are 213°5 + 157:5n, in the 
ethylene series 341°2 + 157°5n, and in the acetylene series 315°5 + 
157°5n, whilst the corresponding heats of formation are respectively 
+18°7 + 5°5n, —14°6 + 5°5n, and —58°1 + 5°5n. 

The conversion of a member of the acetylene series into the corre- 
sponding olefine develops about 43°3 Cal., and the conversion of the 
olefine into the paraffin develops +39 Cal. 

The heat of combustion of trimethylene does not agree with the 
view that it is a closed chain hydrocarbon. The heat of formation 
of trimethylene dichloride, +4°3 Cal., shows that the substitution of 
Cl, for H, produces a thermal disturbance similar to that observed 
in the methane series. C. H, B. 


Heat developed by the Combination of Bromine with Non- 
saturated Compounds of the Paraffin Series. By W. Loveutnine 
and I. KastuKov (Compt. rend., 116, 1197—1200).—The experiments 
were made in the laboratory vessel devised by Berthelot, the substance 
being dissolved in carbon tetrachloride in order to moderate the 
reaction. The compounds used were trimethylene, boiling at 
38—38°5°; hexylene, boiling at 68—68°5°; diallyl, allyl alcohol, and 
allyl bromide, and the results obtained were as follows :— 
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C;Hy, + Br, = C;Hy»Br...... -. develops +27285 Cal. 
C.H,;. + Br, = C,H,Bry....... + 28843 
C.Ho + ZBr, = C,H Bry +56114 
C,H, + Br, = C;H,Br,0...... + 27732 
C.H;Br + Br, = C;H;Brs + 26695 


With diallyl, the compound C,H, Br, is formed simultaneously 
with the compound C,H,Br; with allyl alcohol, a notable quantity 
of hydrogen bromide is formed; with allyl bromide, combination 
takes place more slowly than in the other cases. 

The authors conclude (1) that the heat of combination with 
bromine, in a homologous series, increases with the molecular weight 
of the hydrocarbon; (2) that when hydrogen has already been 
partially displaced by bromine, combination with this halogen takes 
place more slowly; and (3) when the ,hydrocarbon already contains 
a hydroxyl group, the reaction is no longer distinct, but combination 
is accompanied by substitution. C. H. B. 


Boiling Points and Melting Points of Sulphur Compounds. 
By Miss A. G. Earp (Phil. Mag. [5], 35, 458—462).—From tables 
containing a large number of organic compounds, it is shown that 
the substitution of sulphur for oxygen in a compound always raises 
the boiling point, except in those cases in which the oxygen of a 
hydroxyl group is replaced by sulphur, and then the reverse effect 
is observed. Very few exceptions to this rule exist. The same 


general rule is stated to hold with regard to the melting points of 
oxygen and sulphur compounds, but exceptions are not rare, par- 
ticularly in the case of the more complicated compounds. J. W. 


Heat of Vaporisation of Hydrogen Chloride. By K. Tsururta 
(Phil. Mag. [5], 35, 435—439).—The author has calculated the heat 
of vaporisation of hydrogen chloride, using the formula of Clausius, 
and the data of Ansdell, Biot and Arago, and Regnault. The values 
dp/dT were deduced from the following interpolation formula :— 


p = 28°451 + 0°4914¢ + 0°012463¢2. 


The heat of vaporisation is 61°02 Cal. at 4°. It then increases to 
nearly 66 Cal. at 14°, after which it falls steadily and slowly to 
35°79 Cal. at 44°8°, the fall then becoming rapid, so that the heat of 
vaporisation vanishes entirely at 51°25°, the critical point, the value 
at 49°4° being still 23°5 Cal. ° J. W 


Heat of Vaporisation of Organic Compounds. By H. Jann 
(Zeit. physikal. Chem., 11, 787—793).—The author has determined 
the heat of vaporisation of various organic compounds at 0° by means 
of Bunsen’s ice calorimeter. The following table contains his results, 
L being the heat of vaporisation in gram-calories, and 


e = L(k—1)/d/k(k + 2), 
where k is the dielectric constant, and d the density, 
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Lat 0°. C. 
Methylic acetate ......... 113°86 30°92 
Ethylic formate .. 113°25 30°76 
Ethylic acetate..... 102°14 30°20 
Propylic formate ......... 105°37 30°85 
Ethylenic chloride........ 85°40 11:99 
Ethylidenic chloride...... 76°77 12°34 
Benzene (liquid) ... 107°63 25°83 
Pentane. .......-0--. 74°89 28°99 
Hexane ...cccccccccccecs 89°16 31:99 
Hexylene....... ccocccoee 92°46 34°21 
Methyl alcohol........... 292°22 58°23 
Ethyl alcohol ..........- - 229°04 52°01 


It will be observed that the value of ¢ for analogous substances 
varies very little, and the author shows that, except in the case of 
the alcohols, it is for any one substance practically independent of 
tlie temperature. .W 


Critical Constants of some Organic Compounds. By M. 
AutscnuL (Zeit. physikal. Chem., 11, 577—597).—The author has 
determined directly the critical temperature @ and pressure z of a 
number of organic compounds, and from the data so obtained has 
caléulated the critical volume ¢ and the constants a and b of the Van 
der Waals’ formula, The results are contained in the following 
table. ; 


0°01958 0 -03829 0 00653 
0 02449 0 °05395 0° 00816 
0 03324 0 '08351 0°01108 
0 -04264 0°11624 0:01421 
0 -01596 0 03827 
0°02051 0° 05244 
0 °02354 0 06339 
0 02487 0 06852 
0°02572 0 06945 
0 °02517 0 °06795 
0 °02912 0°08212 
0 -02904 0°08147 
0 02836 0-08012 
0 :02901 0 -08396 
0 03098 0 °08947 
0 ‘03400 0 09921 0-01133 


Benzene 

Toluene 
Ethylbenzene......... 
Orthoxylene......... 
‘Paraxylene 
Metaxylene 
Propy|lbenzene 
Asopropylbenzene 
Mesitylene 
Pseudocumene 
Isobutylbenzene 
Paracymene 


ho co 69 G9 Oo Go Go oo Oo © 
He SSUOAAABHE Sm SS 
AewnwwwdedsdHeardwod 


In addition to the above, the critical temperatures only of the 
following were determined: Amylene, 208°0°; hexylene, 243°5° (?) ; 
octylene, 304°8°; diamylene, 341—342°; chlorobenzene, 362°2°. 
H. C. 


Vapour Pressures of Fatty Acids. By H. Lanpotr (Zeit, 
physikal. Chem., 11, 633—644).—Discrepancies between the results 
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obtained by Schmidt for the vapour pressures of the fatty acids and 
those of the author have led the latter to repeat his determinations. 
‘He finds that a number of his former results, those applying to 
pressures at low temperatures, were undoubtedly too high, and has 
obtained new values which are intermediate between the previous 
ones and those of Schmidt. Tables of these values are given in the 
paper. The error is attributed to the method employed for making 
the determinations, measurement of the tension in barometer tubes 
over mercury, and is due to the extreme difficulty of completely 
removing all air from the tube. The author considers that the 
dynamical is to be preferred to the statical method of determining 
‘vapour pressures. H. C. 


Internal Pressure in Solutions. By G. Tawmann (Zeit. physikal. 
Chem., 11, 676—692).—From the change in the temperature of max- 
imum density of water and different salt solutions by increased 
pressure, the author calculates the difference between the internal 
pressure (constant K of Laplace) of the pure water and that of the 
water in the solutions. The internal pressure is always higher in 
the case of the solution than in that of water, and the difference 
being known, it is possible to calculate changes in volume on com- 
pression of the solutions, or volume changes attending the dissolution 
‘of salts in water. y H. C 


Cryohydric Quintuple Points. By W. Metrkiorrer (Monatsh., 
14, 177—185),—The author considers the conditions of equilibrium 
in a saturated solution of a double salt, AB, with one common ion, 
when in contact with the salt in the solid state. Such a system will 
have a cryohydric point, Kp, at which the saturated solution freezes. 
In addition to the solution of the double salt, two other saturated 
solutions are possible, those of AB + A and AB + B. In the first 
A > B, and in the second B > A. These solutions also have cryo- 
hydric points, Kp+, and Kp,,. Each of these latter points is a 
quintuple point with five phases, in which five equilibria curves, 
corresponding each to four phases, meet. The author discusses the 
general character of the above curves, with the exception of the two 
belonging to the three solid phases and vapour, and the three solid 
phases and solution. H. C. 


The Freezing Point of Dilute Solutions of Sodium Chloride. 
By H. C. Jones (Ber., 26, 1633—1639).—A controversial paper, in 
answer to Pickering. 


Labile Conditions of Equilibrium in Salt Solutions. By A. 
Buimexe (Zeit. physikal. Chem., 11, 645—t56).—Theoretical con- 
siderations, on a thermodynamical basis, of certain special cases of 
labile equilibrium in solutions of hydrated salts. H. C 


Volume Changes in Aqueous Solutions. By M. Rocorr (Zeit. 
physikal. Chem., 11, 657—660).—The volume changes which water 
undergoes when different salts are dissolved in it in equivalent pro- 
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portions with the formation of dilute solutions are found, on com- 
parison, to be additive functions of the ions present in the salts. 
The changes are calculated from the numbers given by Ostwald for 
the specific volumes of certain salt solutions, 1 kilo. of each solution 
containing 1 gram equivalent of the base or acid present. Thus, in the 
case of potassium nitrate, the equivalent of which is 101°1, the water 
used is 2000 — 101'1 = 1898'9 grams. After dissolution, the volume 
of the resulting solution is 1937°3 c.c., so that the change in the 
volume of the water is 1937°3 — 1898°9 = 38°4 c.c. Other volume 
changes are calculated in like manner. The differences between the 
volume changes on dissolving two salts of two different bases, but one 
and the same acid, are independent of the nature of the acid, and if 
the same two bases be always taken, are constant. If two different 
acids with one and the same base be taken, a similar relationship 
holds, the differences between the volume changes being then inde- 
pendent of the nature of the base. A few exceptions to this rule, 
noticed in the case of arsenates, phosphates, and oxalates, are prob- 
ably due to hydrolytic dissociation. In the case of several salts, the 
differences in the volume changes are very nearly equal to the differ- 
ences in the molecular volumes of the dry salts, thus : 


Difference in volume 
change..... eee». KClL—NaCl=10°'4. NaNO, — NaCl= 11:2. 
Difference in mole- 
cular volume .... KCl— NaCl=10°5. NaNO, — NaCl = 105. 
H. C. 
Electrolytic Dissociation of Water. By G. Brepia (Zeit. 
physikal. Chem., 11, 829—831).—The author finds that the dissociation 
constant (K) of aniline at 25° is 11 x 10~’, and from this result, 
together with the conclusions drawn by Arrhenius from the con- 
ductivity of aniline acetate solutions, calculates that the quantity of 
hydrogen or hydroxyl ions contained in a litre of pure water is 
0°6 x 10-* gram equivalents. This number agrees well with those 
recently found by Ostwald, Wijs, and Arrhenius. J. W. 


Hydrolysis in Aqueous Salt Solutions. By J. Surenps (Phil. 
Mag. [5], 35, 365—388).—-When a salt, such as potassium cyanide, 
formed by the combination of a feeble acid with a strong base, is dis- 
solved in water, it is partially hydrolysed into free acid and free base, 
the water playing the part of a feeble acid which displaces a portion 
of the hydrocyanic acid from its combination with the potash. The 
reaction is a balanced one, so that in different degrees of concentra- 
tion the amount of hydrolysis varies. The quantity of free base in 
the solution cannot be estimated by methods depending directly on 
neutralisation, but it may be ascertained by determining the rate at 
which the solution saponifies an ethereal salt such as ethylic acetate. 
The constant of velocity of the saponification is, at any given tempe- 
rature, proportional to the concentration of free alkali. Since, how- 
ever, fresh quantities of alkali are supplied from the continued 
decomposition of the potassium cyanide, as the original quantity is 
used up in the process of saponification, it is necessary to allow for this 
by the law of mass action in the construction of the equations, which 
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assume somewhat different forms according as the salt is little or 
much hydrolysed. 

The author has investigated a number of salts according to this. 
method, and arrives at the following conclusions :— 

1. The amount of hydrolysis in 4 molecular normal solutions at 
24—25° is as follows :— 


Potassium cyanide 1:12 per cent. 
Sodium carbonate 

Potassium phenoxide 

Borax (about)......seeeeeeeees ° 

Sodium acetate ........eeeees ose 


Trisodium phosphate is almost entirely hydrolysed into sodium 
hydroxide and disodium hydrogen phosphate, which is not itself 
appreciably decomposed. 

2. When the salts are not hydrolysed to a great extent, the amount 
of free alkali in the solutions is nearly proportional to the square root 
of the concentration. 

3. The presence of varying quantities of ethylic acetate does not 
materially disturb the equilibrium between the salt and water on the 
one side and the acid and base on the other. J. W. 


The Number of Saturated Solutions of a Double Salt. By 
W. Meyersorrer (Monatsh., 14, 165—175; compare Abstr., 1892, 
1145).—The system CuCl, + NEt,Cl + H,O has been examined, the 
system being capable of forming two double salts, CuCl,,2NEt,Cl (M) 


and 5CuCl,,2NEt,Cl (P). Curves are given in which temperatures 
are plotted as abscissw, and as ordinates the ratio, in molecules, of 
CuCl, : NEt,Cl in the saturated solution; this ratio is indicated by 
Cu/N. Up to 15°5°, three saturated solutions can exist at each 
temperature, containing respectively (1) M + NEt,Cl, (2) M, 
(3) M + CuCl,,2H,0. From 15°5° to 31°9° four saturated solutions 
are possible, containing (1) M + NEtCh, (2) M, (3) M + P, 
and (4) P + CuCh,2H,0. Above 31°9° five, containing (1) M + 
NEt,Cl, (2) M, (3) M + P, (4) P, and (5) P + CuCl,,2H,0. Above 
a certain undetermined temperature, M will become incapable of 
existing by itself in solution, and we should then bave four saturated 
solutions, (1) M + NEt,Cl, (2) M + P, (3) P, and (4) P + CuCl,. 
And above a yet higher temperature, also undetermined, the three 
following saturated solutions would be possible, (1) P + NEt,C), 
(2) P, and (3) P + CuCl, Each of the five saturated solutions 
mentioned above is thus seen to be capable of existence only between 
fixed limits of temperature; the values of the ratio Cu/N, corre- 
sponding with these limits, are given below for the five solutions ; 
they are at once evident on inspection of the curves. (1) M + 
NEt,Cl, Cu/N < 4; (2) M, Ca/N = 4; (3) M+ P,$ >Cu/N >}; 
(4) P,Cu/N = $; (5) P + CuCl, Cu/N > §. Finally, the following 
rule is enunciated : “ If two salts containing a common ion form at a 
given temperature n double salts, the latter and their components 
will at this temperature form at least » + 1, at most 2n + 1, 
saturated solutions of different composition.” C. F. B. 
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The Existence of Double Salts in Solution. By C. E. Linz- 
BARGER (Amer. Chem. J., 15, 337).—The author submits mixtures of 
two salts to the action of various organic liquids, one of the salts 
being insoluble in the liquid. If both salts are found to pass into 
solution in a simple molecular ratio, the conclusion is drawn that a 
double salt has been formed in the solution. When a mixture of 
mercuric chloride and sodium chloride is acted on by ethylic acetate, 
in which sodium chloride is insoluble, both salts dissolve, in the 
proportion of 2 mols. HgCl,: 1 mol. NaCl. This ratio is constant 
for temperatures from 0° to 50°, but at 140° the double salt decom- 
poses, and sodium chloride is deposited: The existence of the double 
salt in solution is also proved by the fact that the addition of sodium 
chloride to a boiling solution of mercuric chloride in ethylic acetate 
does not raise the temperature of the boiling point. Analogous 
phenomena are observed with the same mixture of salts and acetone, 
with the chlorides of mercury and lithium and ethylic acetate, and 
with potassium or sodium chloride when mixed with cadmium 


bromide or iodide and treated with acetone or ethylic acetate. 
A. H. 


Conditions of Chemical Equilibrium. By S. Bucarszxy (Zeit. 
physikal. Chem., 11, 668—675).—Yellow mercuric oxide is dissolved, 
to some extent, by a salt solution, or, better still, by a solution of 
potassium bromide. In the latter case, the action takes place in 
eccordance with the equation 2KBr + HgO + H,O = 2KOH + 
HgBr,. This reaction is evidently of a reversible character, and will 
take place in the direct or reverse sense until conditions of equilibrium 
are established. The ordinary laws of mass action should hold in this 
as in other cases, and the author shows that, as a matter of fact, the 
establishment of equilibrium does take place after a certain period of 
time, and, further, that the active mass of the solid mercuric oxide 
may be regarded as constant. On the other hand, the product of the 
active masses on the right side of the equation divided by the product 
of the active masses on the left, which should be constant when 
equilibrium is established, is found to vary within wide limits, increas- 
ing rapidly with the dilution of the solutions. This exceptional 
behaviour may be explained, if it is assumed that it is not the whole 
mass of the dissolved salts which is active in promoting the above 
reaction, but only that portion which has undergone electrolytic 
dissociation, the reaction taking piace in the sense of the equation 

+ - + - 
2K + 2Br + HgO + H,O — HgBr, + 2K + 20H, and the mer- 


curic bromide turther undergoing partial dissociation, HgBr: = 


+ - 
HgBr + Br. In the author’s experiments, the dissociation of the 
otassium salts in the solutions used may be regarded as complete, 
but that of the mercuric bromide increases with the dilution. The 


exceptional behaviour above recorded accords with this view. 


H. C. 


Affinity Coefficients of Aromatic Amidosulphonic acids. 
By F. P. Exserspacn (Zeit. physikal. Chem., 11, 608—s32).—The 
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affinity coefficients of the following acids were determined, from the 
electrical conductivity of their solutions :— 


Acid. Affinity coeff. K. 
HSO,;C,HyNHMe [= 1: 4]......22 eeeeee 0:0665. 
HSO,-C,H,N Me, [ =e 1:8]. ccccccacceenes 0°0353. 
HSO,C.H;,(NH,)*-NO, [= 1:2:4]........ 0°85. 
HSO,°C,H,Cl,,NH, [= 1:?:?:3]........ 0°16. 
OH-C,H;(NH,)-HSO; [= 1 : 2: 4) ph ah Bib, Seal 0°00941. 
OH-C,H;(NH.)-HSO, [= 1:4:2]........ 0:000831. 
OH-C,H,Cl(NH,)-HSO,[= 1: 2:4: 6].... 000822. 
HSO,;°C,HsMe-NH; [= 1: 4:3] .......000 0°0250. 
HSOsC,.H;sMe-NH; [= 1:3:2].......... 0°0753. 
HSO,°C,H;Me’NH, [== 5:1: 2]........... 0°0850. 
HSO,°C,H,;Me-NH, Lae 6 3 1B) cccccacces 0 00408. 
HSO,°C.H;sMe-NH, [= 2:1:4] .......... 0°0357. 
HSO,CH,C,Hy NH, [= 1:4] ........200- 000234. 
HSO,;C,H,MeBr-NH, [= 1:4:?:3]...... 0°14. 


HSOs-C,HMeBryNH,[=1:4:?:?:3]... 30. 
HSO,C,H,MeBr-NH, [=1:6:?:3]..... 0°45. 

HSO,°C,H:Me(NHz), [= 1:5:2:4]...00. 0-0215. 
HSO,-C,H,Me(N,H,)‘NO, [=1:5:2:4]... 0-013. 


Several of the monosulphonic acids of the two naphthylamines 
were also examined, with the following results :— 


anette ren 8-Naphthylamine. 


Acid 


0-00102 


General Method of Chemical Synthesis. By R. Picrer 
(Compt. rend., 116, 1057—1060).—The author has shown in a former 
paper (this vol., ii, 112) that all chemical action ceases at tempera- 
tures below —130°. It is, however, possible to produce chemical 
action in a mass cooled to this temperature by furnishing to it energy 
from the outside, in the form, for instance, of electric sparks. The 
quantities of energy supplied in this manner may be taken as equi- 
valent to the endothermic phase of the reaction, and the heat lost by 
radiation to the surroundings as a measure of the exothermic phase. 
With the knowledge of these two quantities, the exact conditions 
necessary for effecting any particular chemical synthesis could be 
accurately ascertained and defined. H. C. 


The Atomic Weights of Stas. By J. D. Van per Puaats (Compt. 
rend., 116, 1362—1367).—A criticism of the discussions of Stas’s 
results by Ostwald, and, more especially, by Hinrichs - vol., ii, 
163, 277). _ HB. 
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Conservation of Mass in Chemical Changes. By H. Lanport 
(Ber., 26, 1820—1830; and more fully in Zeit. physikal. Chem., 12, 
1).—The author has carried out an extended series of experiments to 
ascertain (1) whether any change in weight occurs when two sub- 
stances react chemically. Such a change might be due either to a 
change in the effect of gravity, or to an alteration of the mass, pro- 
duced either by the interference of the ether, or by some other 
unknown cause. (2) Whether, if such a change does occur, its 
magnitude is sufficient to account for the deviation of the experiment- 
ally found atomic weights of the elements from the whole numbers 
required by Prout’s hypothesis. The reactions are carried out in 
sealed glass vessels, of almost precisely equal weight and volume. 
These were of such a shape that the reagents could be gradually 
brought into contact after the vessels had been sealed. The difference 
of weight of the two vessels was then determined, the reaction allowed 
to proceed in one of them, the difference in weight again determined, 
and, finally, the reaction carried out in the second vessel and the 
difference again ascertained. The reactions chosen were, (1) the 
action of silver nitrate on ferrous sulphate in aqueous solution; (2) 
the action of hydriodic acid on iodic acid in aqueous solution; (3) the 
action of iodine on sodium sulphite in solution; (4) the action of 
caustic soda on chloral hydrate; and, finally, (5) the solution of solid 
chloral hydrate in water. Using from 100 to 200 grams of reacting 
substances, and with apparatus weighing from 670—990 grams, it was. 
found that a greater accuracy than 0°i—0°2 milligram could not be 
depended upon; changes of this magnitude occurring in opposite 
directions in the course of a single series of experiments. Within 
these limits, no difference between the weights of the vessels before 
and after the reactions could be ascertained. In reaction (1), a loss 
of about 0°1 milligram per 100 grams of reacting substance was always 
observed, the effect of which, even if it were accepted as a definite 
change of weight, would only be to increase the atomic weight of 
silver by 0°0009. The results obtained, therefore, confirm those pre- 
viously arrived at by Stas (Nouv. Rech. (1865), 152, 171, 189), and, 
more recently, by Kreichgauer (Verh. physik. Gesellsch., Berlin, 10, 
No. 2, 13), the latter of whom employed the same method as the 
author. A. H. 


New Laboratory Apparatus. By O. N. Wirr (Ber., 26, 1694— 
1698).—The author describes a laboratory press and a stirrer; the 
former differs from those in ordinary use, in the fact that the sub- 
stance to be pressed is placed between two blocks of glazed porcelain, 
the faces of which are ribbed; the lower one is surrounded by a rim 
provided with a spout for the separation of the expressed liquid; the 
upper block is fitted with an iron cap, fastened with india-rubber, to 
receive the end of the screw. The blocks are unacted on by chemicals, 
can be readily cleaned, and will withstand considerable pressure. 

The stirrer consists of a pear-shaped glass bulb, 20—25 mm. in 
diameter ; the top end is fused to a glass rod, the other is open; the 
bulb is pierced with four holes, each the size of the open end, and 
arranged symmetrically around its greatest diameter; it is operated 
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by a turbine, at a speed of 5000 turns per minute, in the ordinary 
manner. 

Liquids of very different specific gravity may be intimately mixed 
by means of this instrument, without any dangor of loss, even when 
the vessel is almost full, 4. BB 


New Tap for Vacuum Desiccators. By O. Ernsr (Ber., 26, 
1698—1699).—-The tap is made from a tube in the form of a Latin 
cross, the side pieces serving as handles; one of the longer limbs is 
drawn out so as to admit of being fitted to a pump; the other limb is 
sealed at the end and blown to a conical bulb, which is ground to fit 
the desiccator. At one side is a small hole, and, by turning the tap, 
this can be made to coincide with a depression in the socket of the 
desiccator, and thus establish communication with the outside air. 
The author recommends the use of a mixture of lanoline with a little 
vaseline as a suitable lubricant. The advantages of this form of tap 
over those generally in use are not specially apparent, J. B. T. 


Inorganic Chemistry. 


Molecular Weight of Hydrogen Peroxide. By W.R. Ornporrr 
and J. Wuire (Amer. Chem. J., 15, 347).—See this vol., i, 579. 


Hydrogen Bromide. By A. Gassman (Ohem. Centr., 1893, i, 771; 
from Schweiz. Woch. Pharm., 31, 107—109).—Hydrogen bromide is 
readily prepared by adding bromine (385 grams) to a mixture of 
liquid paraffin (500 grams) and dry phosphorus in small pieces 
(50 grams); water (about 100 grams) is then gradually run in and 
the evolved gas purified by passage over moist phosphorus. 

J. B. T. 


The Densities of Certain Gases and the Composition of 
Water. By A. Lepuc (Compt. rend., 116, 1248—1250).—The author 
discusses the agreement or otherwise between the results obtained by 
Regnault, Jolly, Rayleigh, and himself for the densities of nitrogen, 
oxygen, and hydrogen. His value for nitrogen, 0°97203, differs from 
that obtained by Rayleigh, 0°97209, by an amount smaller than the 
experimental error. He contends that Rayleigh’s results simply 
show that the ratio of the densities of hydrogen and oxygen lies be- 
tween 15°912 and 15°856, and that there is no proof that the ratio is 
15882. Further, in the case of hydrogen, the lower numbers are the 
more probable, whilst the reverse would seem to be true for oxygen. 
Critical examination of the results obtained by Rayleigh, Morley, 
Scott, and the author himself, leads to the conclusion that the volume 
ratio of hydrogen and oxygen in water is greater than 2°0032, and 
that the atomic weight of oxygeu is most probably 15°83 when H = 1. 

C. H. B. 
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Formation of Ozone at High Temperatures. By O. Bruncx 
(Ber., 26, 1790—1794).—It has long been known that oxygen made 
from a mixture of potassium chlorate and manganese dioxide has an in- 
tense odour, resembling that of chlorine, and numerous statements have 
been made as to the amount of chlorine present in the gas. If chlorine 
is really produced in the reaction, free alkali must also be formed, 
and should be found as such in the residue or in the form of potas- 
sium manganate. The aqueous extract of the residue is, however, 
always completely neutral and colourless, and the gas evolved still 
has the power of liberating iodine from potassium iodide after wash- 
ing with potash; it appeared therefore probable to the author that 
this property is really due to the presence of ozone. Experiments with 
ozonised oxygen showed that the ozone is not completely converted 
into oxygen at the temperature of the decomposition of potassium 
chlorate, provided it is only exposed to that temperature for a short 
time. The gas evolved from the potassium chlorate and manganese 
dioxide oxidises alcohol to aldehyde, but loses its odour and oxidising 
properties when passed over a short layer of manganese dioxide, and 
the source of these properties must, therefore, be ozone. The ozone 
thus formed appears, however, to differ to some extent from ordinary 
ozone ; thus, its odour is almost exactly the same as that of chlorine, 
it is more stable towards heat, does not affect the surface of mercury, 
and attacks organic substances, such as caoutchouc, much less readily 
than the ozone obtained in the usual manner. 

Absolutely pure potassium chlorate yields no ozone, but the presence 
of a trace of silica, or other indifferent compound, brings about the: 
formation of ozone. A mixture of equal parts of manganese dioxide 
and potassium chlorate yields a gas containing 0°3 per cent. of ozone, 
the amount of the latter increasing with an increase in the proportion 
of dioxide, until with 25 times as much dioxide as chlorate the quan- 
tity of ozone amounts to 1°55 per cent. 

In order to ascertain, if possible, the part played by the manganese 
dioxide in the reaction, the author has examined the behaviour of. 
this and numerous other oxides at high temperatures. The inves- 
tigation, although not yet complete, shows that the oxides examined 
may be divided into three classes: first, those which are quite in- 
different, such as the oxides of iron, copper, and zinc; second, those 
which, on heating to their temperature of decomposition in an atmo- 
sphere free from oxygen, yield ozone, the amount of which is increased 
by heating them in a stream of oxygen, but disappears altogether 
when the oxide is heated with potassium chlorate ; this group con- 
tains silver oxide, mercuric oxide, lead dioxide, and probably barium 
peroxide. The oxides of the third group give no ozone in absence of 
oxygen, but yield considerable quantities of it when heated to their 
temperature of decomposition in the latter gas, and also evolve 
ozone when heated with potassium chlorate at temperatures consider- 
ably below the point of decomposition of the salt; to this group 
belong manganese dioxide, cobalt oxide, and probably nickel sesqui- 
oxide. In all cases the presence of alkalis completely prevents the 
formation of ozone, and if sodium carbonate be added to the mixture 
the residue contains sodium peroxide. H. G. C. 
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' Note.-—The author makes no reference to the work of MacLeod 
(Trans., 1889, 184). H. G. C. 


Plastic Sulphur from Sulphur Vapour. By J. Gat (Compt. rend., 
116, 1373—1375).— When sulphur vapour is condensed on the cold sur- 
face of a liquid (compare Abstr., 1892, 1150), the elasticity of the pro- 
duct varies with the conditions. Water, nitric and hydrochloric acids, 
and solutions of sodium and potassium hydroxides and sulphurous 
acid at 0° give practically the same result, the product containing 
45 per cent. of insoluble sulphur. With sulphuric acid, the proportiou 
of insoluble sulphur is as high as 75 per cent., whilst with ammonia 
it is as low as 15 per cent. In the last case the product is not soft, 
but forms brittle plates. There is, however, no relation between the 
elasticity of the product and the proportion of insoluble sulphur that 
it contains ;. the sulphur condensed on the surface of a block of ice is 
very elastic, but only 20 per cent. of it is insoluble. 

Experiments were made on the influence of the temperature of the 
sulphur vapour and the temperature of the liquid on which it condenses. 
For one and the same condensing liquid, the proportion. of insoluble 
sulphur is higher the higher the temperature of the sulphur vapour.. 
With sulphuric acid and sulphur vapour at 300°, variation in the 
temperatare of the acid between 0° and 160° has no influence on the 
insolubility of the product. With sulphur vapour at 440° and sulph- 
uric acid, or with sulphur vapour at 300° or 440° and water, or liquid 
sulphur at 440° and water, the proportion of insoluble sulphur in the 
product is higher the lower the temperature of the condensing liquid. 

If the flame of hydrogen sulphide or carbon bisulphide is allowed to 
impinge on the surface of a cold liquid, the hydrogen or carbon burns 
before the sulphur, and the latier is condensed in a “ee an 

Basic Metallic Sulphites. By K. Sruserr and M. Exren (Zeit. 
anorg. Chem., 4, 44—95).—-The reaction which occurs when equivalent 
aqueous solutions of sodium sulphite and of a metallic salt are 
mixed in equal proportions has been studied, the former solution being 
poured into the latter. The solutions usually contained 1 mol. or 
vs mol. per litre, and the reaction took place at the ordinary tempera- 
ture, but, especially when the normal sulphite was obtained under 
these conditions; efforts were made to obtain a more basic one by 
carrying out the precipitation at 100° instead of at 15°, or by boiling 
the precipitate of normal sulphite with water. In some cases, from 
iron onwards, solutions containing more than 1 mol. per litre were 

also used, and heated together at 100° in a sealed tube. The sulphite 
was usually obtained as a precipitate, rarely crystallised; it was 
washed with water, sometimes, if readily soluble in water, with 
alcohol, as also when it oxidised readily, in which case the washing 
was carried out in an atmosphere of hydrogen, and the ratio only of 
metal to sulphurous acid determined in the moist precipitate ; com- 
bined water could not, of course, be then determined. The metal in 
the precipitate was estimated in the usual way ; the sulphurons acid 
was determined by adding the precipitate to excess of standard iodine 
solution and titrating the excess of the latter with thiosulphate; or by: 
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heating it with hydrochloric acid and a weighed quantity of potassium 
chlorate, and estimating the amount of chlorine evolved by means of 
the iodine which it liberated from potassium iodide, the amount by 
which this fell short of that theoretically obtainable from the chlorate 
‘being the amount used up in oxidising the sulphite to sulphate; or, 
‘finally, by oxidising the precipitate with a hydrochloric acid solution 
of bromine, and weighing the sulphate formed as barium sulphate. 
‘The combined water was not estimated directly. Below are given the 
formule of the compounds obtained; they are, in some cases, only 
approximately true. Carbonates were sometimes prepared, in order 
to compare their composition with that of the sulphites obtained 
under similar conditions ; their formule are given in brackets. Except 
where indicated, the compounds were not obtained crystallised. 

Copper.—4CuS0O,;,3Cu(OH), + 5H,0; when boiled with water this 
yields Chevreul’s salt, Cu,SO;,CuSO, + 2H,0 (cryst.). Silver.— 
Ag,SO,. 

Beryllium.—2BeS0;,9Be(OH,) + 6H,0 [BeCO,;,5Be(OH), + 
-3H,0}. Magnesium.—MgSO, + 6H,0 (eryst.) ; 11MgSO;,2Mg(OH), 
+ 22H,0(?). Calciwm.—CaSO, + 4H,O (cryst.). Strontium.— 
SrSO,; + 3H,0 (cryst.). Barium.—BaSO, (cryst. ?). 

Zine.—8ZnSO,,7Zn(OH), + 7H,0; 5ZnSO,,8Zn(OH), (compare 
Abstr., 1891, 1157). Cadmiwm.—CdSO, + 2H,0 (cryst.). Mercury.— 
HgS0O,,Na,SO; (+ H,0 P). 

Aluminiwm.—Al,(SO3)3,3A1,(0H), + 9H,O [Al,(COs);,5A1,(0H)., 
+ 9H,0; also 2Al,(COs).,3Al,(0H), + 28H,0}. 

Thallium.—T]1,SO3. 

Tin.—SnSO, (or 16SnSO,,Sn(OH), P). Lead.—PbS0O,. 

Bismuth.—(BiO).SO;,3Bi(OH)SO, + H,0 ; also in ratio 3: 7: 10, 
2:3:2,4:1:5,and9:1:2; [(BiO),CO, + 4$H,01. 

Chromium.—Cr.(SOs3)3,2Cr.(OH). + 6H,0 ; 8Cr,(SO;);,7Cr.(OH)<. 
+ 54H,0. Uranium.—(UO,),SO; + 4H,0 (cryst.) ; 
-5(U0,),80;,300,(0H), + 10H,0 [3(00,)CO;,500,(0H), + 6H,0}. 

Manganese—MnSO,; + 3H,0; 5MnSO,;,2Mn(OH), + 8H,0 and 
+ 11H,0. 

Tron.—FeSO, + 5H,0 (cryst.) and + 2H,0; 2Fe(SO;)3,7Fe(OH),; 
Fe,(SO;)3,3Fe,(OH)s [ Fe.(COs)3,29Fe,(0H).]. Cobalt.— 

5CoSO;,Co(OH), + 10H,0; 

10CoSO,;,Co(OH), + 15H,0. Nickel.—2NiSO;,Ni(OH), + 6H,0. 

It will thus be seen that silver, calcium, strontium, barium, cad- 
mium, and mercury (as a double salt), thallium, lead, and iron 
(ferrous) form normal sulphites under all circumstances ; magnesium, 
zinc, tin (stannous), uranium (uranyl), and manganese form normal 
sulphites under some conditions, more or less basic ones under others ; 
and copper, beryllium, aluminium, bismuth, chromium, iron (ferric), 
-cobalt, and nickel always form basic sulphites. There is a general 
similarity to the carbonates, but the latter have even a greater 
‘tendency to form basic salts; for instance, basic carbonates of lead, 
mercury, and, perhaps, silver, are obtained by double decomposi- 
tion, although the sulphites formed under similar circumstances are 
‘normal, C. F. B, 
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Absorption of Hydrogen Selenide by Liquid Selenium at a 
High Temperature. By H. Pfétason (Compt. rend., 116, 1292—1295). 
—When selenium is heated in a sealed tube containing hydrogen, 
hydrogen selenide is formed, and, as the tube cools, the melted 
selenium gives off some gas which it had absorbed at the higher 
temperature. Direct analysis shows that this gas contains a consider- 
able proportion of hydrogen selenide. If some selenium, after heat- 
ing in the manner described, is powdered under water, and the latter 
is rapidly filtered and then exposed to the air, it becomes red, owing 
to the separation of selenium by the action of the oxygen of: the air 
on the dissolved hydrogen selenide. C. H. B. 


Double Halogen Compounds of Tellurium with Potassium, 
Rubidium, and Cesium. By H. L. Wuegter (Zeit. anorg. Chem., 
3, 428—440).—A series of salts of the general formula 2KH1,TeHl,, 
in which R = K, Rb, or Cs, and Hl = Cl, Br, or I. The method of 
preparation consists in all cases in adding the aqueous alkali haloid 
to a solution of telluric haloid in weak haloid acid, an excess of the 
latter being present to prevent the decomposition of the salt by the 
water, and consequent precipitation of tellurons acid. The relative 
proportion of the haloids is in most cases immaterial. The salts are 
all soluble in weak solutions of the corresponding haloid acid, but are 
precipitated from these solutions by the addition of stronger acid. 
With the exception of the potassium double bromide and iodide, all 
are anhydrous, and crystallise in regular octahedra. The c#sium 
iodide, however, is amorphous. The two hydrated salts, with 2H,0, 
crystallise, the bromide in orthorhombic, the iodide in monoclinic, 
form. The chlorides are yellow, the bromides orange to scarlet, and 
the iodides black. 

Potassium tellurichloride, except in the presence of a large excess of 
telluric chloride, tends to carry down potassium chloride with it, and 
this circumstance has led previous workers to erroneous formule. It 
is deliquescent. The rubidium and cesium salts are both stable in 
air. Potassium telluribromide crystallises in anhydrous octahedra 
when its solution is evaporated quickly, but in hydrated orthorhombic 
crystals with 2H,O when the evaporation is spontaneous. The hydr- 
ated salt is liable to enclose mother liquor, causing the analytical 
results for water of crystallisation to appear too high. The rubidium 
and cesium salts are both stable in air. Potassium telluriodide 
forms black, hydrated, monoclinic prisms with 2H,0; a:b:c¢ = 
07047 : 1 :0°5688; 8 = 59° 7' 16”. Unlike the bromide and chlor- 
ide, it does not form an anhydrous salt. The rubidium salt crystallises 
in microscopic octahedra, but the cesium salt is amorphous, and some- 
what unstable in air. Jn. W. 


Crystalline Nature of Red Phosphorus. By J. W. Retczrs 
(Zeit. anorg. Chem., 3, 399—403).—Seeing that red phosphorus 
occasionally assumes a sandy form, it seems not improbable that it 
may be crystalline. This supposition is confirmed by examina- 
tion under the microscope and in polarised light. The smallest and 
thinnest particles are distinctly transparent, although, owing to their 
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high refractive power, most of the light, with the exception of a 
central red glimmer, is internally reflected. When, however, the 
phosphorus is moistened with a highly refractive liquid, such as 
methylenic iodide, to diminish the internal reflection, the particles 
transmit a clear, ruby-coloured light. In polarised light, these show 
extinction in two mutually perpendicular planes, and it is thus 
tolerably certain that they are crystalline, for the refractive power is 
too great to be accounted for by the assumption of internal stress in 
an amorphous medium. There is, however, no appreciable pleo- 
chroism. The crystalline system has not been determined, for 
although a few short prisms were observed, there were no rectilinear 
edges from which the system could be deduced. 

Since the black or “ metallic” variety of phosphorus, prepared by 
Hittorf (Ann. Phys. Chem., 126, 217) by heating red phosphorus to 
500° and then dissolving it in, and recrystallising it from, melted 
lead, transmits red light, and has a sp. gr. (2°34) appreciably the same 
as that of the red variety (2°19), but distinctly different from that of 
the yellow variety (1°83), and as, moreover, the first two substances 
unite also in their low electrical resistance and their infusibility in 
offering a contrast to the last, it is not improbable that the black 
variety is merely a better crystallised form of the red variety, bearing 
somewhat the same relation to it that precipitated calcium carbonate 
bears to cale-spar. The black colour may be due to impurities, such 
as arsenic phosphide or metallic lead, Jn. W. 


Note.—The author entirely ignores Pedler’s investigations (Trans., 
1890, 599).—[Eprrors. | 


Red Phosphorus. By W. Murumann (Zeit. anorg. Chem., 4, 
303—304).—Retgers (preceding abstract) has denied the amorphous 
character of red phosphorus. The author points out that red phos- 
phorus is dimorphous, and that the commercial product is frequently 
a mixture of the crystalline and the amorphous forms. When vitreous. 
phosphorus is heated in an atmosphere of carbonic anhydride at 230° 
for 24 hours, the product is for the most part amorphous, but crys- 
talline in places. If the experiment is performed in a glass tube, a 
sublimate of amorphous red phosphorus is formed, and is readily 
distinguished from the crystalline portion, which does not sublime, by 
its bright orange-red colour, the crystals having a violet tint; the 
greater ease with which it may be pulverised is also characteristic. In 
its optical properties this sublimate maintains its amorphous charac- 
ter. Inasmuch as the sublimed portion should, in the author’s opinion, 
be accounted purer than the rest, it appears that the presence of im- 
purities, for instance arsenic, favours the formation of crystals 
(compare Troost and Hautefeuille, this Journal, 1873; 599 ; “9° 769). 

A. G. B. 


Phosphorus Sulphides. By M. v. Recxiincnauszn (Ber., 26, 
1514—1517).—See this vol., ii, 443. 


Normal Thiophosphates. By E. Grarzet (Zeit. anorg. Chem., 
4, 186—226; compare Abstr., 1892, 413).—The normal thiophos- 
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phates are prepared by heating either the chlorides or sulphides of 
the metals with phosphorus pentasulphide; in the former’ case thio- 
phosphoryl chloride is also produced. The process is conducted in 
all cases in a manner similar to that prescribed for the preparation of 
antimony thiophosphate (Abstr., 1892, 413). 

Attempts to prepare sodium, ammonium, barium, strontium, and 
calcium thiophosphates proved futile; the potassium ‘salt could not 
be purified from phosphorus pentasulphide. 

Zine, nickel, lead, stannous, bismuth, cuprous, and silver thiophosphates 
were prepared from the corresponding chlorides and phosphorus 
pentasulphide; manganese, thallous, mercuric, and arsenic thiophos- 
phates were better obtained from the corresponding sulphides and 
phosphorus pentasulphide. Attempts to prepare the ferric, stannic, 
cupric, and mercurous salts by the action of phosphorus pentasulph- 
ide on anhydrous ferric chloride, stannic sulphide, cupric chloride or 
cupric sulphide, and mercurous chloride, respectively, resulted in the 
production of iron pyrites (Abstr., 1890, 338) and stannous, cuprous, 
and mercuric thiophosphates respectively. 

The formation of a thiophosphate from phosphorus pentasulphide 
and a metallic chloride or sulphide appears to take place more readily 
the more negutive the metal. 

Manganese, zinc, ferrous, nickel, cadmium, and cuprous thiophos- 
phates are crystalline powders; lead, thallium, stannous, bismuth, 
silver, mercuric, antimony, and arsenic thiophosphates are fusible 
substances which crystallise as they solidify. The manganese salt is 
green; the zinc: and cadmium salts are white; the ferrous, nickel, 
lead, stannous, and bismuth salts are more or less black; the thallous, 
cuprous, silver, antimony, arsenic, and mercuric salts are red, the 
last-mentioned being very sensitive to light. The powder of the 
lead salt is yellowish-green, that of the stannous salt is yellow, and 
that of the bismuth salt reddish-brown. ; 

The thiophosphates impart a livid appearance to the colourless 
bunsen flame, and evolve sulphurous auhydride when heated in air. 
When heated in absence of air, mercuric and arsenic thiophosphates 
ean be distilled unchanged ; lead, thallous, stannous, bismath, silver, 
and antimony thiophosphates melt easily without apparent decomposi- 
tion, whilst zinc, ferrous, nickel, cuprous, and cadmium thiophosphates 
decompose into the corresponding metallic sulphides and phosphorus 
pentasulphide. Nickel sulphide is left by the decomposition of the 
thiophosphate in the form of yellow crystals of a metallic appearance. 

Solvents have no effect on the thiophosphates ; dilute acids partially 
decompose them with evolution of hydrogen sulphide; nitric acid 
oxidises and dissolves them; alkalis are for the most part without 
action on them. The impure potassium thiophosphate evolves hydro- 
gen sulphide when in contact with water. A, @. Be 


Compounds of Arsenic Trioxide with Sulphuric Anhydride. 
By A. SravennaGen (Zeit. angw. Chem., 1893, 283—284).—During 
the repair of a pyrites furnace, Redemeister noticed several large, 
transparent crystals which rapidly vanished in contact with the air, 
yielding sulphuric acid and a residue’ of arsenic trioxide. -1t was 
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therefore only with some difficulty that a few undecomposed pieces 
could be selected and subjected to analysis, which showed the com- 
pound to have the formula As,0,(SO;)3. Reich has described a 
similar product, which, however, had the formula As,O,;SO;. Weber 
has described a compound prepared by heating a mixture of arsenic 
trioxide with sulphuric anhydride at 100° which has the same com- 
position as the crystals analysed by the author, 

When arsenic trioxide is warmed with fuming sulphuric acid, it 
readily dissolves, and on cooling fine needles are deposited which, 
according to Schulz-Sellac, have the formula <As,0;(SO;); + SO, 
(The author, however, failed to confirm this formula.) When a solu- 
tion of the oxide in common sulphuric acid was evaporated, there was 
but little volatilisation of arsenic, and the syrupy liquid, after cooling, 
formed a vitreous mass of the same composition. 

When evaporating a solution of arsenic trioxide in sulphuric acid 
until no more sulphuric fumes were given off, the author also obtained 
a vitreous mass, but of the composition As,0,,SO;. It is therefore 
beyond doubt that arsenic trioxide, like the corresponding antimony 
compound, behaves towards the stronger acids as a base. 

L. pe K. 


Manufacture of Borax. By H. N. Warren (Chem. News, 67, 
244—245).—An intimate mixture of well-ground common salt and 
boric acid is introduced into an acid-proof, tubulated clay retort, and 
heated to slightly above a low red heat, when sufficient superheated 
steam is admitted through the tubulure to condense the hydrochloric 
acid which is evolved, the acid being collected in a cooled receptacle 
attached to the retort neck. Ultimately anhydrous borax only is left in 
the retort, and this is thrown, while still hot, into cold water and crys- 
tallised. D. A. L. 


New Alkali Borates. By A. Reiscute (Zeit. anorg. Chem., 4, 
166—177 ; compare Le Chatelier, Abstr., 1892, 404).—ithium ortho- 
borate, Li,H,B,0, + 14H,O, was prepared by mixing aqueous solutions 
of boric acid, and of lithium oxide made by igniting the nitrate in 
hydrogen, and evaporating to crystallisation in a vacaum. It forms 
thin, hexagonal tables, which are described in detail in the paper, 
together with the method of analysis. The water of crystallisation 
is lost at 110°, the remainder at 160°. Lithium metaborate, LiBO,, 
is obtained on precipitating an alcoholic solution of lithium ethoxide 
with an alcoholic solution of boric acid, as a white, crystalline 
precipitate which retains alcohol when dried in a vacuum. 

Rubidium borate, Rb,B,O, + 6H,O, was prepared by Reisig 
(Annalen, 127,33); the author has confirmed his statements, and has 
also prepared the anhydrous tetraborate, Rb,B,O;, by precipitating an 
alcoholic solution of rubidium oxide with a similar solution of boric acid. 

Cesium borate, Cs,B,O,, is prepared in the same way as rubidium 
tetraborate ; it separates slowly from the alcoholic solution as a white, 
crystalline precipitate. A. G. B. 


Volatilisation of Silica. By P. Scuutzensercer (Compt. 
vend., 116, 1230).—The volatilisation of silica observed by Moissan 
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explains certain facts previously observed by the author, namely, 
that when pure silica is heated at a high temperature in a gas- 
carbon crucible brasqued with lamp black, there is a distinct loss 
of weight; and that when platinum is strongly heated it increases in 
weight, becomes fusible, and contains silicon, even though it is 
separated from siliveous matter by a layer of carbon. Silicon, on the 
contrary, seems to be non-volatile. C. H. B. 


Combustion of Carbon in Air. By R. Ernst (J. pr. Chem. [2], 
48, 31—45).—The course of the formation of carbonic oxide in a pro- 
ducer was studied by heating coke in a porcelain tube through which 
a current of air was passing, and analysing the products of combus- 
tion. An arrangement is figured and described in the paper, by 
means of which the gases can be collected, without undue contact 
with water, in Hempel’s burettes, and subsequently analysed over 
mercury. The methods of analysis are detailed. The length of the 
layer of coke, the temperature, and the rate of passage of the air 
were varied in the different sets of experiments. The temperature 
was measured by a Le Chatelier platinum | platinum-rhodium pyro- 
meter. 

Tabulation of the conditions and results shows, in the author’s 
opinion, that the composition of the products of combustion depends 
almost exclusively on the temperature. The formation of carbonic 
anhydride begins at about 400°, and at this temperature there is 
already a small quantity of carbonic oxide produced. The maximum 
production of carbonic anhydride occurs at about 700°, and amounts 
to some 20 per cent. of the products (including the nitrogen of the 
air used); up to this temperature the formation of carbonic oxide 
is but small, hardly exceeding 3 per cent.; the oxygen, however, is 
entirely used. At higher temperatures, the carbonic anhydride 
rapidly disappears, giving place to carbonic oxide, until at 995° 
this gas-amounts to 34 per cent., the remainder being atmospheric 
nitrogen. It must be noted, however, that the rate of passage of 
the air was much reduced in those experiments in which the highest 
temperatures were maintained ; no reason is assigned for this. There 
was no further change in the composition of the products up to the 
highest temperature (1092°) at which the author experimented. The 
production of carbonic oxide could not be induced at a lower tem- 
perature by altering the other experimental conditions. 

It is concluded that carbonic oxide is the only oxidation product of 
carbon at 1000°, and that producer gas should be prepared at this tem- 
perature. By substituting carbonic anhydride for air, it was proved 
that this gas is never entirely reduced to carbonic oxide by the hot 
fuel, so that, where the production of carbonic oxide is preceded by 
that of carbonic anhydride, some of this gas must appear among the 
products of combustion; it may be concluded, therefore, that the 
carbon burns directly to carbonic oxide. 

_In the rational furnace, where a high temperature is required, the 
air supplied directly to the fuel must be only sufficient to burn it to 
carbonic oxide, which must subsequently be burnt by admission of 
fresh air. The temperature must be maintained at 995° and upwards, 
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_ The observation that coke burns without flame at moderate tem- 
peratures, but with flame at higher temperatures, is now explicable. 
A. G. B. 

Action of Oxygen on Sodammonium and Potassammonium. 
By A. Joannis (Compt. rend., 116, 1370—1373).—When pure and dry 
oxygen is passed into a solution of sodammonium or potassammonium 
in liquid ammonia at about —50° , the oxygen is rapidly absorbed, 
and the colour of the solution first becomes blue-black, and then the 
colour gradually disappears. With care, the quantity of oxygen re- 
quired to decolorise the solution can be ascertained. The ammonium 
derivative is converted into a gelatinous precipitate resembling 
aluminium hydroxide. 

The product from sodammonium is a white powder with a rosy 
tint, and it dissolves in water with great development of heat, but 
without any evolution of gas. It has the composition NH;,Na,0 or 
NH,Na,OH. The compound NH,Na,Cl has previously been obtained 
by the action of sodium chloride on sodammonium. 

By prolonged action of oxygen on the ammonia solution, a rose- 
coloured product, Na,O;, is obtained; this, when treated with water, 
evolves oxygen, and yields the hydrated dioxide described by Vernon 
Harcourt. Both the compounds NH;,Na,0 and Na,O; form at the 
beginning if the current of oxygen is too rapid. 

- In the case of potassamonium, if the current of oxygen is slow, the 
product at the moment of decolorisation is K,O,, a rose-coloured, gela- 
tinous precipitate, If the passage of the oxygen is continued, the colour 
of the precipitate changes to brick-red, and at the moment when this 
colour is deepest the product has the composition K,O;. Further 
action of the oxygen changes the colour to chrome-yellow, and the 
ultimate product is K,0,. 

. The dioxide dissolves in,water, and yields a somewhat stable solu- 
tion with powerful oxidising properties. The tetroxide also dissolves 
in water, with abundant evolution of oxygen. With averysmall quantity 
of water, the dioxide reacts violently and even explosively, and seems to 
split up into the tetroxide and metallic potassium. C. H. B. 


. Water as a Catalyst. By R. E. Hucues (Phil. Mag. [5], 35, 
531—534).—Silver chloride, prepared in the dark, dried perfectly in 
an air-bath, and then placed on a watch-glass in a desiccator partially 
exhausted, was found not to be perceptibly darkened in sunlight, 
even after an exposure of some hours; whereas a rapid darkening 
took place when moisture was introduced. Paper, when moistened 
with potassium iodide solution and exposed to the light, assumes a 
brownish-violet tint. As the staining varies very greatly with dif- 
ferent kinds of paper, being greatest with highly-glazed note-paper, 
the author attributes it to the presence in the paper of chlorine. 
When dry hydrogen chloride was passed over dry silver nitrate, 
either at the ordinary temperature or at 100°, it was found that only 
about 1 per cent. of the theoretical change had taken place after two 
hours. Hydrogen chloride acts on dry manganese dioxide, whether 
‘moisture is excluded or not. 
Dried hydrogen chloride only produces a slight turbidity with a 
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solution of silver nitrate in hot, dry benzene or ether. With absolute 
alcohol as solvent, the amount of precipitate obtained is somewhat 
greater. Mercurie chloride in absolute alcohol forms a greenish- 
yellow precipitate with dried hydrogen sulphide only after a long 
time. 

When dry ammonia and dry hydrogen chloride are mixed, they do 
not combine (compare Baker, Proc., 1893, 129). J. W. 


Atomic Weight of Barium. By T. W. Ricwarps (Zeit. anal. 
Chem., 3, 441—471).—Barium bromide was eventually found to be 
the most suitable barium compound for the estimation of the atomic 
weight. The method finally adopted consisted in determining the 
equivalents of barium bromide in terms both of free silver and of 
silver bromide. Full details are given of the purification of the 
various substances used. 

In the actual analysis, the barium bromide was gradually heated to 
redness, and the anhydrous salt weighed and dissolved in water, the 
slight amount of hydroxide and carbonate formed during the ignition 
being neutralised and estimated by standard hydrobromic acid. 
solution of a known weight of silver in nitric acid, prepared in 
accordance with Stas’s directions, was then added in the usual way, 
and the excess of silver or bromine determined by titration, the end 
point being repeatedly estimated both by direct and backward titra- 
tion. In some cases, the bromide was added to the silver, a method 
of procedure which tended to increase the difference between the two 
end points without, however, altering their mean value. To furnish 
the data for the second series of determinations, the silver bromide 
was washed by decantation, collected in a Gooch crucible, dried (in 
some cases fused), and weighed. In certain cases, the barium bromide 
was used in the hydrated state, a concurrent determination of moisture 
being made on an approximately: equal quantity. 

The mean result of some 19 analyses gives the ratio Ag : BaBr, = 
1 : 137749 and the ratio AgBr : BaBr, = 1°7408:1°37749. The per- 
centage of silver in silver bromide thus incidentally determined is 
57°446 against Stas’s number 57°445. 

Taking Ag = 10793 and Br = 79°955, the atomic weight of 
barium is thus from the first ratio 137°426, with a maximum devia- 
tion of +0:030 and —0°040 from the mean; and from the second 
ratio 137:431, with a maximum deviation of +0°054. Taking Ag = 
107°66 and Br = 79-955, these numbers become 137:083 and 137°089 
respectively. The difference between these numbers and those 
yielded by the older classical determinations is due partly to the 
improvements in analytical methods effected by Stas, and partly to 
improved methods of purification. Jn. W. 


Copper Oxybromide analogous to Atacamite. By J. Dupont 
and H. Jansen (Bull. Soc. Chim. [3], 9, 193—195).—Brun (Abstr., 
1889, 1112) prepared an oxybromide of copper analogous to atacamite 
which appeared to form quadratic crystals, an observation which is 
surprising in view of the fact that atacamite crystallises in the ortho- 
thombic system. 
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The authors prepare the oxybromide CuBr,,3Cu0 + 3H,0 by 
heating a solution of cuprous bromide with copper oxide in a sealed 
tube at 200°, or, better, by heating neutral dilute solutions of cuprous 
bromide at 225°; the green crystals obtained by the second method 
are found to be rhombohedral plates; their sp. gr. is 439. The con- 
stitution of atacamite and this compound is discussed, and from a 
study of their behaviour on heating (when they lose two-thirds of 
their water at 200° and the remainder at 250°), the authors submit, 
under reservation, the constitutional formuls OH*Cu:O-Cu’Cl + H,O 
and OH:Cu‘O’Cu'Br + H;,0 for atacamite and its bromine analogue. 

A. R. L. 

Metallurgy of Lead. By J. B. Hannay (Chem. News, 67, 291). 
—It is-found that, by simply melting and crystallising, all mixtures 
of lead and lead sulphide may be fractionated into metallic lead and 
lead monosulphide. This compound has, according to the author, a 
sp. gr. 7°766, and forms a series of volatile compounds with both 
carbonic anhydride, with carbonic oxide, with water, and with sulph- 
urous anhydride, which are only stable at a red heat. The reaction 
PbS + PbSO, = 2Pb + 2SO, usually given as representing a reac- 
tion going on when lead is smelted in a reverberatory furnace is 
shown to be incorrect, inasmuch as when lead sulphide and lead 
sulphate react, the volatile compound PbS,0, is formed. A minute 
study of the furnace reactions of lead and its oxide, sulphate, and 
sulphide has led to the conclusion that lead smelting is a fractiona- 
tion of a low sulphide into lead and its sulphide with the formation of 
an oxysulphide, PbS,PbO, which is the basis of black and grey slags. 
As a result of these investigations, a new metallurgy of lead has been 
devised in which the production of the slag-forming oxysulphide is 
avoided, and the volatile oxysulphide is utilised; whilst any silver 
can be eliminated, and any proportion of lead, its sulphate or oxide, 
can be formed directly from galena. During the fractionation of a 
low sulphide of lead into the metal and the monosulphide, a curious 
crystalline form of lead sulphide is produced. A new method of 
analysing lead sulphide has been devised by the author. 

D, A. L. 


Graphochemical Calculation. By E. Nicxen (Zeit. physikal. 
Chem., 11, 5988—607).—The author applies the method of calculation 


described in previous papers to the reactions involved in the reduction 
of lead ores. H., C. 


Action of Liquid Chlorine on Metallic Chlorides. By A. 
Ciassen and B. Zanorski (Zeit. anorg. Chem., 4, 100—110).—Com- 
pounds of lead tetrachloride have been prepared for the first time in 
the pure'state. A solution of lead tetrachloride is obtained by digest- 
ing a mixture of the dichloride with liquid chlorine and fuming 
hydrochloric acid for 30—40 hours in a mixture of ice and salt. If 
ammonium chloride is added to this solution, a compound, 


2PbC1,,5NH,Cl, 


is obtained; it forms a lemon-yellow powder, turns orange when 
heated, and decomposes above 120°. It is decomposed.by a small quan- 
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tity of water yielding lead dichloride, hypochlorous acid (and chlorine’), 
whilst with a large quantity of water, or with alkalis, it yields lead 
dioxide. If quinoline hydrochloride is used instead of ammonium 
chloride, a compound, PbCl,,2(C;NH;,HCl), is obtained. This has the- 
same general characters as the ammonium compounds, but is more 
stable ; with cooled solutions of bromide and iodide of potassium, it 
yields the bromide, PbBr,,2(C,NH;,HBr), as a red powder, and the 
iodide, PbI,,2(C,NH;,H1), as a brownish-black powder; these com- 
pounds decompose readily, and lose bromine or iodine respectively, 
when treated with alcohol and ether. A pyridine compound, 


2PbCl,,5(C;NH;,HCl), 


of a similar character was also prepared. Compounds of lead di+ 
chloride with pyridine hydrochloride, 3PbCl,,4(C;NH;,HCl), and 
with pyridine, 3PbCl,,4C,;NH;, were prepared for the sake of com- 
parison; they crystallise in colourless needles. Finally, it seems 
probable that a cobalt compound, Co,C1,,10C;NH;,2CoCl,, was ob- 


tained in the same way as the pyridine compound of lead tetrachlor- 
ide. C. F. B. 


Mixed Double Haloids of Lead and Potassium. By C. H. Hertr 
(Amer. Chem. J., 15, 357; compare Abstr., 1892, 779, and this vol., ii, 
278).—The mixed double iodides and bromides of lead and potassium 
have been found (this voi., ii, 278) to be, as a rule, mixtures of the 
double salts KPbI;,2aH,O and KPbBr,;,2H,O. When, however, the 
amount of lead iodide is made small in proportion to the bromide (less 
than 1: 4 parts by weight), the crystals obtuined from a solution of the 
two salts in a strong solution of potassium bromide (2 to 3 of water) con- 
tain at the most a trace of iodine, and have the formula K,PbBr,,H,O. 
This salt has been previously obtained by Wells (Amer. J. Sci., 45, 
132), and is formed along with that of the formula KPbBr,,H,0, 
when lead bromide is dissolved, without the addition of bromine, in a 
strong solution of potassium bromide. A. H. 


Approximate Determination of the Equivalents of Earths 
by Titration. By G. Kriss and A. Looser (Zeit. anorg. Chem., 4, 
161—165).—The method consists in precipitating the rare earths by 
the addition of an excess of oxalic acid, filtering, and titrating the 
filtrate with potassium permanganate solution. It was proved that 
none of the oxalate remains in solution. The results obtained corre- 
sponded in every case with an equivalent higher thar that obtained 
by conversion into sulphate in the ordinary way, and it is noted that 
in order to bring the two equivalents into agreement, it is necessary 
to multiply that obtained by titration by the factor +4; the conclu- 
sion seems to be warranted that the cerium and yttrium earths form 
oxalates consisting of 17 equivalents of base combined with 16 equi- 
valents of oxalic acid. There are difficulties to be overcome in obtain- 
ing confirmatory evidence cf the abuve conclusion by direct analysis 
of the oxalates; these are being combated. It appears that in the 
case of the yttrium earths the oxalate approaches the normal in 
composition more nearly the greater the purity of the earth; on the 
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other hand, the tendency of the ytterbium earths is to form oxalates 
more basic than is represented by the ratio 17 : 16. The method may 
be useful for rapid determinations if the solution of the earth be not 
too acid, and the excess of oxalic acid used be reasonably small. 
A. G. B. 

Anhydrous Chlorides of Metals of the Rare Earths. By O. 
Perreksson (Zeit. anorg. Chem., 4, 1—9).—These were prepared by 
placing the mixture of oxides, obtained by working upa rare earth, in 
a tube of gas carbon, itself inclosed in a porcelain tube, and heating it 
to a white heat in a current of dry hydrogen chloride. Chlorides of 
the composition MCI, volatilise into the front part of the tube, and 
hydrogen and carbon monoxide are evolved; a small quantity of 
oxychloride and oxide remain behind. The carbon must act as the 
reducing agent, although it is only in contact, and not intimately 
mixed, with the oxide, for if the latter be placed in a platinum tube 
it is no longer reduced by hydrogen chloride. The chloride from 
nearly pure yttrium oxide forms a white, silky, laminated, crystalline 
mass ; that from cerium oxide, a white powder; those from xenotime 
(a.gadolinite mineral) and impure holmium oxide, a yellowish-grey, 
laminated mass. Of the metals of the gadolinite group, yttrium seems 
to form the most volatile chloride, of the cerite metals didymium, and 
the chlorides of the first-mentioned group seem to be in general more 
volatile than those of the second. C. F. B. 


Terbia. By K. Hormaxn and G. Kriiss (Zeit. anory. Chem., 4, 


27—43).—That part of the mineral gadolinite which yields a yellow 
oxide, and has been supposed by Mosander, Delafontaine, Marignac, 
and De Boisbaudran to contain a distinct element, terbium, has been 
re-examined, the methods adopted including fractional decomposition 
of the nitrate by heat, fractional crystallisation of the formate and 
double sulphate, and fractional solution of the hydroxide in aniline 
hydrochloride (compare this vol., ii, 376). By this means it was 
sbown that no fraction could be obtained with a definite atomic 
weight unalterable by further fractionation ; hence the so-called terbia 
is not the oxide of a single element, but is a mixture of oxides. It is 
worthy of note that a fraction was obtained which could not be further 
decomposed by crystallisation of the double sulphate or formate, but 
which could yet be separated into fractions of different atomic weight 
by solution in aniline hydrochloride. C. F. B. 


Holmium Oxide. By K. Hormann and G. Kriiss (Zeit. anorg. 
Chem., 3, 4)7—414).—The residual earth which remains after the 
separation of yttrium and scandium oxides from erbia has been shown 
by Cleve to consist of a less basic rose-coloured portion, and a more 
basic yellow portion, the solution of which shows absorption bands 
X = 640—2 and 536, identical with those of Soret’s holmium oxide, 
Ho,0;, Ho = 160. Boisbaudran has shown that this portion is not 
a chemical individual, but is mixed with a more basic dysprosium 
oxide, whilst Crookes has further shown that the dysprosium oxide 
from gadolinite is itself complex, and contains holmium and other 
oxides. Kriiss and Nilsson have arrived at a similar conclusion by @ 
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eomparative study of the spectra of the rare earths, and have found 
that holmium salts can be resolved into a series of fractions showing 
absorption bands varying in wave-length from > = 660°4 to A= 
428°5.. ; 

To verify these views as to the complex nature of holmium oxide 
by gravimetric methods, the authors have now worked up and 
examined a considerable quantity of Nilsson’s holmium material, 
consisting of oxide and of basic nitrate fractionally precipitated from 
the solution of the oxide. The various fractions all gave the holmium 
lines in exceptional strength, together with the erbium lines Era and 
Erg, but their atomic weights varied from 139°1 to 163°6. The solution 
of the oxides was repeatedly fractionated with aniline hydrochloride, 
and eventually gave a series of identical fractions showing the 
holmium spectrum, and giving the atomic weight 1616, closely 
agreeing with Cleve’s 160. A similar preparation was made from 
the nitrates, and mixed with the first. The oxide thus prepared had 
a yellow colour, and turned white on heating with hydrogen, but 
without alteration of spectrum. It could not be further differentiated 
by fractional precipitation of the chloride with potassium sulphate, 
or by fractional decomposition of the nitrate by heat, so that 
apparently a chemical individual had been obtained. But by pro- 
longed treatment with aniline hydrochloride, the oxide was split up 
into a series of fractions, in the less basic alone of which the holmium 
lines occurred, aud the atomic weights obtained from these fractions 
formed a sinuous curve, which became more pronounced and at the 
same time more uniform in character as the fractionation proceeded, 
and pointed to the existence in the oxide of the two elements of 
atomic weights corresponding to the maxima and minima of the 
curves. The colour of the fractionated oxides inclined to red with 
increasing atomic weight. The atomic weight curve strongly re- 
sembled that yielded by erbia under similar treatment, but the con- 
stituent elements are not the same, for the absorption spectra were 
quite different. Moreover, the erbium oxides were obtained from 
feebly basic yttrium earths, whilst the holmium oxides were obtained 
from strongly basic yttrium earths containing a large amount of 
yttrium oxide. Whatever the relation may be between erbium and 
holmium oxides, the latter is undoubtedly a complex of two or more 
oxides of the yttrium group. Jn. W. 


Action of Heat on Zinc Permanganate. By T. Kross (Bull. 
Soc. Chim. [3], 9, 105—109).—Zine permanganate, Zn(MnO,), + 
4H,O, when heated slowly, loses water and oxygen, and leaves zinc 
manganite. At 149°, the volume of oxygen evolved corresponds with 
the equation 2Za(MnO,), = 2ZnO + 4MnO, + 30,. Heated quickly, 
it gives off pink vapours or, more properly, a fine dust, of manganese 
trioxide. This substance was obtained by heating the permanganate 
in an open tube, aspirating the vapours formed through sulphuric 
acid containing a little anhydride, and then collecting them ina glass 
tube packed with fragments of porcelain; not more than 0°05 gram 
was obtained from 10—20 grams of the permanganate. The trioxide 
forms small, very hygroscopic. lamps of a kermes colour; moisture 
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colours it reddish-violet, and it decomposes at 60°, leaving a brown 
residue. It may be kept unchanged for a long time in a sealed tube. 
‘ A determination of the metal and of the available oxygen corre- 
sponded roughly with the formula MnO, C. F. B. 


Reduction of Ferric Salts and Solution of Ignited Ferric 


Oxide. By L. Srorcn (Chem. Centr., 1893, i, 876; from Ber. Osterr. 
Ges. Chem. Ind., 15, 9—13).—-The author has investigated the action 
of zinc on ferric sulphate under various conditions, as he believes 
that the reduction is due to the direct action of the zinc and not to 
nascent hydrogen. In all cases considerable excess of zinc was neces- 
sary, and the action proceeded slowly. Copper in the form of thin 
wire gives much _ better results. 

Ignited ferric oxide readily dissolyes on warming with sulphuric 
acid (40 per cent.). J. B. T 


Iron Chloroborate and Chloroborates Isomorphous with 
Boracite. By G. Rousseau and H. A.tatre (Compt. rend., 116, 
1195—1197).—Chloroborates isomorphous with boracite are obtained 
by the action of the vapours of metallic chlorides on native calcium 
borate or, better, on boronatrocalcite. As a rule, crystalline 
products cannot be obtained by the fusion of calcium borate with 
chlorides. 

The case of iron presents special difficulties, because ferrous 
chloride is not volatile at a sufficiently low temperature. Good 
results are, however, obtained by passing the vapour of ferric 
chloride over an intimate mixture of calcium borate with a large 
excess of small pieces of wrought iron or steel wire, the mixture 
being heated at about 330°. Ferrous chloride is formed, and imme- 
diately reacts with the borate. The excess of ferrous chloride is 
dissolved by means of water, and the unattacked iron is easily sepa- 
rated. The product has the composition 6FeO,8B,0;,FeCl,, a small 
portion of the iron being replaced by isomorphous calcium. 

Iron chloroborate crystallises in greyish, transparent cubes, which 
act on polarised light. Natural boracite has similar special proper- 
ties, and the symmetry is really pseudo-cubic. The iron compound 
dissolves slowly in nitric acid, and is rapid]y decomposed by fused 
alkali carbonates. 

Zine chloride and cadmium chloride also yield pseudo-cubic 
boracites. C. H. B. 


Cobalt. By E. Donat (Monatsh., 14, 93—108).—Pure un- 
oxidised cobalt does not dissolve in strong, hot aqueous potash ; the 
blue solution obtained under these circumstances with finely-divided 
cobalt, reduced from the oxide, is due to oxide still admixed with the 
metal. This blue solution does not, as several observers have stated, 
contain cobalt in any higher state of oxidation than that correspond- 
ing with CoO, for it does not liberate iodine from an acid solution of 
potassium iodide, nor does it oxidise an acid solution of ferrous am- 
monium sulphate. If the blue solution be allowed to remain in 
contact with air, if can be shown to absorb oxygen, and the dark 
substance which separates out has a composition intermediate between 
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€o,0, and Co,0;. But since this was formed by oxidation of the 
substance present in the blue solution, the latter must be in a lower 
state of oxidation, and thus cannot possibly be CoQ;, as several ob- 
servers have supposed. C. F. B, 


The Elementary Nature of Nickel and Cobalt; their Atomic 
Weights. By C. Winker (Zeit. anorg. Chem., 4, 10—26).—The 
grounds are first discussed on which Kriiss and Schmidt (Abstr., 
1889, 349, 1114; this vol., ii, 212) and Remmler (this vol., ii, 211) 
base their conclusions that nickel and cobalt, as hitherto known, are 
not pure elements, and it is suggested that the variations in the 
atomic weights noticed by these observers were due to impurities 
derived from the glass vessels used. The author concludes, “ I can- 
not believe that nickel contains a hitherto unknown substance, 
differing from it in properties and atomic weight ; on the contrary, I 
regard both it and cobalt as simple substances, and elements in the 
present sense of the word.” 

The atomic weights of both elements were determined by dissolving 
a weighed quantity of the metal, purified by two successive electro- 
lytic depositions in hydrochloric acid in a platinum basin, evaporating 
to dryness, heating the residual chloride at 150°, and estimating the 
chlorine in it, in one series gravimetrically, in another volumetric- 
ally by Volhard’s method, six determinations being made by each 
method. Results: Ni = 58°8334—58'9684, mean 58°90; Co = 
59°5996—59°7480, mean 59°67. [Standard not given.] The mean 
values are probably more accurate than the divergence of the indivi- 
dual results indicates, C. F. B, 


Reactions with Ammonia at Low Temperatures. By O. T. 
CurIsTENsEN (Zeit. anorg. Chem., 4, 227—233).—Regarding the fune- 
tion of ammonia in the metallic ammonium compounds as similar to 
that of water in crystalline salts, the author argues that salts which 
will not combine with ammonia at ordinary temperatures should do 
so'at low temperatures, just as salts which are anhydrous at ordinary 
temperatures become hydrated at low temperatures. 

When liquid ammonia is brought into a beaker containing an- 
hydrous, violet chromic chloride, cooled in a mixture of solid carb- 
onic anhydride and ether to about —75°, there is no reaction. But 
when the vessel is removed from the freezing mixture, and the 
temperature allowed to rise nearly to the boiling point of the am- 
monia, a violent reaction ensues, the chromic chloride being converted 
into a red mass. After the odour of ammonia has nearly disappeared, 
the mass is washed with cold water (whereby a portion of it is dis- 
solved with a yellow colour) until the washings show the colour of 
chloropurpureochromium chloride; the undissolved residue is then 
treated with concentrated hydrochloric avid, the acid poured off, and 
the still undissolved residue washed on a filter, and finally dissolved 
in cold water. This solution is poured into strong hydrochloric acid, 
whereby pure chloroparpureochromium chloride is precipitated. 

The yellow, aqueous washings mentioned above yield luteo- 
chromium nitrate on the addition of strong nitric acid, 
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The reaction between chromic chloride and ammonia is much 
retarded by the presence of water, and only occurs at temperatures 
of a comparatively narrow range, the boiling point of ammonia being 
apparently the most favourable temperature. 

When ferric chloride is treated with liquid ammonia, a reddish- 
yellow powder is obtained which is immediately decomposed by 
water. 

Red potassium chromium chloride also yields a mixture of chrom- 


ammonium compounds when treated with liquid ammonia. 
A. G. B. 


Chromodisulphuric, Chromotrisulphuric, and Chromo- 
sulphochromic acids. By A. Recoura (Compt. rend., 116, 1367— 
1370).—Under the name of chromosulphates, the author has pre- 
viously described (Abstr., 1892, 783) compounds of the type 


Cr,(S O,)3,M "SO. 


Chromosulphuric acid is most easily prepared by evaporating on 
a water-bath a solution containing violet chromium sulphate and 
sulphuric acid in molecular proportion, and heating the residue at 
110—120”. 

Chromodisulpharic acid, (Cr.5S0,)H,, and chromotrisulphurie acid, 
(Cr,6S0,)H,, are obtained in a similar way, using 2 or 3 molecular 
proportions of sulphuric acid. 

The three acids are deep green powders soluble in water in all pro- 
portions. They are quite stable in the solid condition, but gradu- 
ally decompose in solution. Dilute barium chloride solution produces 
a greenish-white, flocculent precipitate of barium chromosulphate, 
but a concentrated solution of barium chloride yields a precipitate of 
barium sulphate. Their heats of neutralisation are greater than that 
of sulphuric acid. 


(Cr,4S0,) H; diss. + 2NaOH diss.... develops +33°3 Cal. 
(Cr.580,)H, , +4NaOH ,, ... - +33 x 2 Cal. 

(Cr,6S0,)H, a, 6NaOH 2» fee ” +32 x3 ,, 
SO,H, ee ee o +30°8 Cal. 


The energy of the acid function decreases as the proportion of 
sulphuric acid increases. 

The chromosulphates are obtained by evaporating a solution of 
chromic sulphate with 1, 2, or 3 molecular proportions of the par- 
ticular sulphate. They are soluble in water, and their solutions are 
more stable than those of the free acids. Dilute barium chloride 
solution produces no precipitate. 

The constitution of the three acids is most probably . 


(SO,),Cr,(SO,H)2, SO,Cr,(SO,H),, and Cr,(SO,H).. 


Chromosulphochromic acid, Cr.880,,CrO,H:, can be obtained by the 
combination of chromic sulphate with chromic acid. If the constitu- 
tion attributed to the chromosulphates be correct, the constitution of 


this acid wiil be ($0,),Cn< Gu) gp and this view is supported by 
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the fact that the heats of neutralisation of the two acid functions are 
respectively 16:0 Cal. and 12°3 Cal. C. H. B. 


Sodium Perchromate. By C. Hatssermann (J. pr. Chem. [2], 
48, 70—72).—A salt of the composition Na,Cr,O,; + 28H,0 crystal- 
lises after some time from a solution made by adding sodium peroxide 
to a thin paste of chromium hydroxide and water, kept at 10—20°. 
It forms red-brown, vitreous crystals which rapidly effloresce in the 
air. In dilute sulphuric acid they are rapidly decomposed, with 
evolution of oxygen and formation of chromium sulphate, but there 
is an intermediate development of the characteristic blue colour of 
perchromic acid. By treatment with hot water, a part of the sodium 
is converted into sodium hydroxide, the remainder becoming sodium 
chromate. The analytical numbers indicate the equation Na,Cr.0,; + 
H,O = 2Na,CrO, + 2NaOH + 30, as representing the change. The 
author is investigating the question of the constitution of the an- 
hydride, Cr,0,2, corresponding with this salt. A. G. B. 


Preparation of Tungsten, Molybdenum, and Vanadium in 
the Electric Furnace. By H. Moissan (Compt. rend., 116, 1225— 
1227).—The oxides of tungsten, molybdenum, and vanadium, metals 
which have hitherto proved very difficult to isolate and obtain ina 
fused condition, were intimately mixed with carbon, and heated in 
the electric furnace (this vol., ii, 167). 

With a current of 350 ampéres and 70 volts, an ingot of 120 grams 
of tungsten is obtained in about 10 minutes, and if *the oxide has 
been present in excess, the metal is pure. It is brilliant, and very 
hard; sp. gr. = 18°7. If, on the other hand, the carbon is in excess, 
products are obtained containing a proportion of carbon which varies 
with the conditions from 0°64 to 6:33 per cent. These products have 
a brilliant fracture, are stable in presence of air, and are sometimes 
covered with a layer of blue tungsten oxide. At a much higher 
temperature (with a current of 1000 ampéres and 70 volts), the pro- 
portion of carbon in tke product rises to 17°27—18'81 per cent. . 

Molybdenum oxide, obtained by heating ammonium molybdate, 
yields a molybdenum carbide containing 9°77—990 per cent. of 
carbon. It has a brilliant fracture, is very bard, and scratches steel 
and glass, and remains unaltered in moist air; sp. gr. 8°6. 

Vanadium oxide is only very slightly reduced with a current of 
350 ampéres and 70 volts; but with a current of 1000 amperés and 
70 volts it is rapidly reduced, and yields a carbide containing as much 
as 25 per cent. of carhon (17°56 to 25°68); sp..gr. = 5°3. 

It would seem that the higher the temperature the greater the pro- 
portion of carbon taken up. It also seems that molybdenum, uranium, 
tungsten, and vanadium are less fusible than chromium, their fusi- 
bility following the order given. C. H. B. 


Action of Hydrogen Haloids on Molybdic acid. By E, F- 
Smita and V. Osernoirzer (Zeit. anorg. Chem., 4, 236—246).—When 
molybdic acid is heated at-150—200° in hydrogen chloride, the com- 
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pound MoO,;,2HCI1 is sublimed (Debray, Compt. rend., 46, 1098). 
When hydrogen bromide is substituted for the chloride, a compound, 
Mo,0,Br;, sublimes in the form of square, permanganate-coloured 
plates which are unstable in air; at the same time a brownish-yellow 
liquid, MoO;,3HBr, condenses in the tube, and crystallises in long, 
yellow, deliquescent needles when cold. 

_ Hydrogen iodide begins to act on molybdic acid in the cold, iodine 
being liberated, and a violet-coloured substance formed, the composi- 
tion of which could not be accurately ascertained. At 105—120° the 
product retains no iodine, and consists of the oxide, MoO,3H,0, 
which is blue, and stable in air. 

Hydrogen fluoride, at 300—400°, converts molybdic acid into a 
volatile, white, crystalline oxyfluoride, Mo,O;F,; it is deliquescent, and 
easily soluble in hydrofluoric acid, but not in water. Indications of 
other products were obtained. A. G. B. 


Phosphomolybdates.. By C. Friepnerm (Zeit. anorg. Chem., 4, 
275—297; compare this vol., ii, 282).—The author reviews our 
knowledge of the constitution of the so-called phosphomolybdic acid 
and its salts. By the interaction of potassium dihydrogen phosphate 
and molybdic anhydride, there are produced several white compounds, 
which may be regarded as molecular aggregates of the micro-crystal- 
line salt, K,0,P,0;,2MoO,; + 13H,0, produced at a certain stage of 
‘concentration, with potassium molybdate. 

When fewer than two molecular proportions of molybdic anhydride 


react with one of potassium aE Pt phosphate, the compounds 
2 


5K,0,2P,0;,10Mo00,,11H,O0 and 3 O,P,0;,5Mo0,;,7H,O are produced. 
When two molecular proportions of the anhydride are used, the 
compounds 5K,0,2P,0;,10Mo0,,20H,0 ; 2K,0,P,0;,4Mo00;,8H,0; and 
K,0,P,0;,5Mo0,;,6H,O are formed. 

Potassium phosphate reacting with molybdic anhydride in the pro- 
portion of 1 P,O, : 5MoO; gives rise to the compounds 3K,0,P,0;,5Mo0; ; 
5K,0,2P,0,,10Mo0,; ; 2K,0,P.,0;,5MoO, ; 2K,0,P,0;,4Mo03. 

’ The author discusses the constitution of these compounds, and 
describes the isolation of the sodium compounds 


3Na,0,P,0;,18M00;,26H,0 ; 5Na,0,2P,0,,48Mo00,,100(or 111)H,0 ; 
and 3Na,0,P,0,,18Mo00,,25H,0. A. G. B. 


Phospholuteotungstic acid. By F. Kenrmann (Zeit. anorg. 
‘Chem., 4, 1388—144).—It was found desirable, for certain reasons, to 
revise the work (Abstr., 1887, 777) on this acid. The acid has been 
found to have the composition P,O0,;,18WO,; + 41H,0; the potassium 
and ammonium salts are 3K,0,P,0;,18WO, + 14H,0 and 


3(NH,).0,P,0,,18WO, + 14H,0. 


When the potassium salt is treated with potassium hydrogen carbon- 
ate at the ordinary temperature, it yields a compound 


5K,0,P,0,,17WO; + 22H,0, 
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in white, satiny needles; from the ammonium salt, a compound may 
also be obtained, in tabular crystals, by the action of ammonium 
hydrogen carbonate ; in it the ratio P,O, : WO, also = 1:17. 

The estimation of potassium in the salts of these complex acids is 
conveniently effected by precipitating the acid with a solution of an 
organic base, especially quinoline, in an acid, such as acetic, sulph- 
uric, or hydrochloric, and determining the potassium in the filtered 
solution. 

As a result of the comparison of many phospho- and arseno- 
tungstates and -molybdates, it seems that salts belonging to the four 
classes 3RO,P,0,,18M00;, 3RO,As,0;,18M00O;, 3RO,P,0;,18W0O,, and 
3RO,As,0;,18WO,; must possess a similar structure, as also those of 
the three classes 3RO,P,0;,24Mo00,;, 3RO,As,0;,24Mo00;, and 


3RO,P,0;,24W 0; 
(water of crystallisation is omitted in these formule). CC. F. B. 


Preparation of Zirconium and Thorium. By L. Troost 
(Compt. rend., 116, 1227—1230).—An intimate mixture of zirconium 
oxide and carbon, when heated in the electric arc in an atmosphere 
of carbonic anhydride, yields small, metallic masses, which contain 
769 to 78:2 per cent. of zirconium and 23°1 to 21°8 per cent. of 
carbon, and which, therefore, approximate closely in composition to 
zinc carbide, ZnC,. The product is steel-grey in colour, and is very 
hard, scratching glass easily, whilst it is itself unaffected by the 
hardest steel. If the cupel is brasqued with zirconium oxide, the 
proportion of carbon in the product is lower. The carbide is readily 
dissolved by hydrofluoric avid, even when dilute, but it is not attacked 
by other acids. If the proportion of carbon is low, it only oxidises 
superficially at a red heat, but it burns brilliantly at this temperature 
if it contains a high proportion of carbon. With the current used 
(30 to 35 ampéres and 70 volts), no volatilisation of zirconium was 
observed. If, however, zircon is heated in the are, silica volatilises, 
and condenses in long filaments. 

Thorium oxide, under similar conditions, is reduced more easily 
than zirconium oxide, and the product contains 8-2 to 9°5 per cent. of 
carbon, and, therefore, approximates in composition to the carbide, 
ThC,. It is less hard than the zirconium carbide, is very brittle, and 
scratches glass slightly; sp. gr. at 15° = 10°15. It decomposes cold 
water, with evolution of hydrogen mixed with strongly smelling 
hydrocarbons, and it gradually decomposes with intumescence when 
exposed to moist air. Ata red heat it burns rapidly and brilliantly. 

If this carbide is heated in the arc with excess of thorium oxide, it 
yields small, metallic masses, which do not alter when exposed to air. 

C. H. B. 


Black Antimony Trisulphide. By C. A. Mircuet. (Chem. News, 
67, 291).—By dissolving 5 grams of antimony trioxide in 30 c.c. of 
@ mixture of 2 parts of hydrochloric acid and 1 of water and 
saturating the solution with hydrogen sulphide, then keeping it boil- 
ing while a current of carbonic anhydride is passing through, a 
portion of the orange sulphide dissolves, but some is precipitated as 
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black sulphide; by repetitions of the treatment, all the sulphide 
ultimately assumes the latter form, which has the composition Sb,§,. 
D. A. L. 
Double Halogen Compounds of Gold. By E. Prrersen (J. pr. 
Chem. [2], 48, 88—91).—The author maintains, in reply to Kriiss 
and Schmidt (this vol., ii, 284), that the product of the action of 
chlorine, or of bromine, on gold is neither a mixture of gold and a 
trihaloid, nor of a mono- and tri-haloid, but a true aurosoauric haloid. 
A. G. B. 
Action of Chlorine and Bromine on Gold. By G. Kriiss and 
F. W. Scumipr (Zeit. anorg. Chem., 3, 421—427).—A reply to 
Thomsen (this Journal, 1877, ii, 485; Abstr., 1888, 559) and Petersen 
(this vol., ii, 126). A repetition of Thomsen’s experiment on the 
direct chlorination of precipitated gold shows that considerably more 
chlorine (29:0 per cent.) is taken up than that required by the formula 
Au,Cl, (26°5 per cent.). Petersen’s results (in five different prepara- 
tions, 25°7—29°1 per cent. of chlorine) indicate that he was dealing 
with a mixture of variable composition. On repeating his experi- 
ment, the authors find that the residue left after exhausting the 
product of chlorination with alcohol contains chlorine (15°96 per 
cent.), closely corresponding with that contained in aurous chloride 
(15°24 per cent.). The action of bromine on precipitated gold (5:5 
grams), under Thomsen’s conditions, has been further studied, with 
specially purified materials, with the result that the weight of the 
product (12°08 grams) corresponds with the weight of auric bromide 
(12°19 grams) required by theory. The product, moreover, is prac- 
tically entirely soluble in water. Jn. W. 


Action of Silicon on Gold, Silver, Platinum, and Mercury. 
By H. N. Warren (Chem. News, 6'7, 303—304).—A brittle regulus, 
fusible at a red heat, having a crystalline fracture, only slightly 
soluble in acids, and containing 10 per cent. of silicon, is obtained 
when graphitoidal silicon is heated to a full red heat in contact with 
platinum, or when a mixture of amorphous silicon and platinum-black 
is heated under a layer of potassium silicofluoride in a closed crucible. 
By heating to a high temperature a mixture of potassium silico- 
fluoride, sodium, and amorphous gold or silver, a silicide of the metal 
may be obtained. These metals alone will not combine directly with 
silicon, but, if in the molten state they are contaminated even with 
only a small quantity of the silicide obtained in the manner just 
‘described, a considerable amount of elementary silicon is readily 
absorbed. Silver containing 5 per cent. of silicon is as brittle as 
antimony, and looks like a highly argentiferous alloy of gold and 
‘silver, and when the proportion of silicon is raised to 10 per cent., 
silver silicide becomes slightly red, and resembles metallic manganese 
‘im appearance; when pulverised, the regulus is completely decom- 
posed by concentrated hydriodic acid. When mercury in contact 
with an alcoholic solution of silicon fluoride was submitted to the 
‘action of a powerful battery, the mercury, when subsequently distilled, 
left a residue of a small quantity of amorphous silicon, but no silicide 
of mercury was isolated. D. A. L. 
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Palladium Sulphides. By P. Perrenxo-KritscHenko (Zeit. anorg. 
Chem., 4, 247—250).—The palladium sulphide prepared by precipi- 
tating a palladous salt with hydrogen sulphide always contains more 
sulphur than corresponds with the formula PdS. Attempts to pro- 
duce this sulphide by heating potassium palladium chloride in hydro- 
gen sulphide resulted in mixtures of the sulphides PdS, and Pd,S. 
The author concludes that there is no certain evidence of the existence 
of the sulphide PdS. A. G. B. 


Mineralogical Chemistry. 


Iron from Ovifak. By H. Morssan (Compt. rend., 116, 1269— 
1271).—Several specimens of the iron from Ovifak were examined for 
the various forms of carbon, in the manner previously described. In 
one specimen, fragments of sapphire were found. ‘Three specimens 
contained amorphous carbon, two of them contained intumescent 
graphite, one alone contained ordinary graphite, and none of them 
contained diamonds in any form. C. H. B. 


Occurrence of Gold containing Palladium in the Caucasus. 
By T. WitM (Zeit. anorg. Chem., 4, 300—302).—A gold matte from a 
sand rich in magnetic iron ore, from the neighbourhood of Batoum, 
was found to contain 8—9 per cent. of palladium. The chemical 
interest of the occurrence resides in the fact that the palladium is not 
converted into palladous chloride when the aqua regia solution of the 
palladiferous gold is evaporated and treated with hydrochloric acid, 
‘the presence of the gold apparently hindering the reduction. The 
usual indication of the presence of palladium, the red-brown colour 
of palladous chloride solution, being thus unattainable, this metal is. 
liable to be qualitatively mistaken for platinum when it occurs in 
gold, the more so because the ammoniopalladic chloride, into which 
it is converted by the usual treatment with ammonium chloride, much 
resembles impure ammonioplatinic chloride. A. G. B. 


Physiological Chemistry. 


Influence of Carbonic Anhydride on the Diastatic and 
Peptone-forming Ferments in the Animal Organism. By N. 
P. Scuizrseck (Chem. Centr., 1893, i, 745—746; from Skandinav. 
Arch. Physiol., 3, 343).—The action of human saliva on various 
starches is increased by the presence of carbonic anhydride, except 
in the case of wheat-starch, which, however, behaves like the others 
if made slightly alkaline. In presence of acids, carbonic anhydride 
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either hinders or entirely prevents the fermentation. Similar results 
were observed in the case of invert ferment solution with cane sugar, 
of saliva with glycogen, and of pancreas extract with rice starch ; 
the larger the quantity of alkali present, the greater the proportion 
of carbonic anhydride required to accelerate the action. 

Animal diastatic ferments react most readily in acid solution, for 
the acidification of which bhydroxypropionic acid is preferable to 
hydrochloric acid; the presence of 5—10 per cent. carbonic anhydr- 
ide is sufficient in these cases also to hinder the fermentation. 
Similar results were observed with trypsin. Saliva and pancreas 
ferment containing trypsin, unlike pepsin, are not decomposed by 
carbonic anhydride; its effect on the course of the fermentations 
appears to be due to the acidity it produces.| J. B. T. 


Metabolism in a Child 14 Months old. By W. Camerer 
(Zeit. Biol., 29, 227—232).—Observations on the metabolism of 
young children are difficult on account of the collection of urine and 
feces. In the present experiment on a girl these difficulties appear to 
have been successfully overcome. 

The experiment lasted fourdays. The diet was simple, consisting 


of milk, egg, biscuit, and water. 
The amount of proximate principles may be stated thus in grams 


Mean. Minimum. Maximum. 
9700 1389°0 
25°0 38°6 
17:3 27:2 
Carbohydrate.... 126°0 118°0 133-0 


The analyses of urine are given in the following table :-— 


Quantity. 
N residue 


Uric acid by 
different 
methods. 


Nitrogen in 
xanthine 
substances. 


grams 


3°15 | 0-32 


milligrams 


160 to 173 


milligrams 


3°5 


3°65 | 0°41 


149 to 166. 


75 | 3-77 


155 to 169 


Taking the mean of the four days, and the total nitrogen as 100, 
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the nitrogen residue was 9°8, that of the uric acid 1:4, and that of the 
xanthine substance 0°09. Taking the urea as 100, the uric acid is a 
little over 2. 

The small output of uric acid is noteworthy; the same was found 
in earlier researches in children of from 2 to 5 years of age. 

W. D. H. 

Metabolism during Inanition. By W. Prausnirz (Zeit. Biol., 
29, 151—167).—Fifteen experiments on adult human beings are 
recorded in which the nitrogenous excretion was estimated during 
a period of inanition lasting two days. The output of nitrogen is, 
of course, diminished in comparison with the normal; but the: chief 
point of interest noted is that, on the second day, the output is either 
practically the same as on the first, or more frequently (12 out of the 
15 experiments) exceeds it—often very considerably. 
The following table gives the amount of nitrogen in grams :— 


Experiment. Normal days. First hunger day. | Second hunger day. 
1 9°3 to 11°7 78 13-0 
2 64 to 81 (? 6°4 to 8'1) 4°6 4°4 
3 16°8 11°9 10°6 
4 12°2 9°6 13°0 
5 9°6 to 12 13°3 11°0 
6 7°8 to 85 7°9 10°3 
7 _ 9°3 12°5 
8 14°2 to 15°3 14°0 14°9 
9 18 °6 12°9 13°8 

10 15°5 to 16°2 7°9 14°5 
ll 12°4 77 12 °6 
12 15°8 to 16°9 13°3 16°0 
13 13 °6 to 13°9 8°2 14°9 
14 —_— 11°7 13°0 
15 22 °3 to 23°1 173 19°3 


W. D. H. 

Physiology of Starvation. By C. Lenmany, F. Mvetier, I. 
Munk, H. Senator, and N. Zuntz (Virchow’s Archiv, 131, Suppl. 
No., 1—228).—Two very complete series of observations are recorded 
on two individuals who submitted themselves for experiment. In 
the first case, the well-known professional faster, Cetti, was starved 
for 10 days. In the second, a young German, named Breithaupt, was 
the subject of an experiment which lasted for six days. In both cases 
water was allowed. 

The facts observed come under the following headings : (1) general 
condition, including exhaustive measurements of the various parts of 
the body ; condition of pulse, with tracings; blood corpuscle count- 
ing, and body weight; (2) examination of the feces and urine; and 
(3) respiratory exchange. 

Observations were made daily, and the results are given in detail, 
and also tabulated. References are also given to other work of a 
similar kind, especially to Luciani’s work on Succi, when the general 
results were much the same. 
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‘ The chief facts noted are as follows :— 

‘: Weight—Cetti weighed 57 kilos. at the beginning, and 50°6 kilos. at 
the end of the hunger period. The loss of weight was most marked 
during the first half of this period. Breithaupt weighed 60 kilos. at 
the beginning, and 56°5 kilos. at the end of his experiment. The 
body measurements showed a gradual diminution in each case, and 
was most marked in situations where large masses of muscle and fat 
were present. 

Circulation —The frequency of the pulse was in Cetti’s case but 
little altered, but arterial tension was lessened, as shown by the 
sphygmograph. Breithaupt’s pulse became very slow (on the sixth 
day 47): the pulse curve, however, showed less alteration than in 
Cetti’s case. In both cases the excitability of the heart was increased, 
slight exertion sending up the pulse rate. Examination of the blood 
showed, in the case of Cetti, a rise in the number of red and white 
corpuscles, but a fall in the amount of hemoglobin. In Breithaupt’s 
case there was a slight rise in the number of corpuscles, and in the 
amount of hemoglobin also. 

Feeces.—As compared with dogs and cats, the amount was small ; the: 
nitrogen in it was relatively larger than normal, although the abso- 
lute amount was small. Fat and fatty acids were abundant. The 
odour denoted very little putrefaction. Hydrobilirubin was present, 
mixed with bilicyanin. 

Urine.—The quantity of urine varied with the amount of water 
drunk; its specific gravity was in the inverse ratio. The acidity of 
the urine was increased. The nitrogen excreted was diminished, but 
only to a small extent. This appears to be one of the most striking 
points noticed in the investigation. From this the amount of proteid 
metabolism was estimated: the amount of proteid decomposed daily 
in Cetti’s case varying from 56 to 95 grams; in Breithaupt’s case 
from 62 to 80 grams. The excretion of sulphur ran parallel to that 
of nitrogen. The quotient A/B (A = preformed sulphuric acid, B = 
combined sulphuric acid) varied in the two cases considerably.. 
Acetone and phenol were present in considerable quantity ; and traces 
of albumin were found in both cases ; indican was absent. 

The amount of chlorides sank very greatly; that of phosphates 
did not; and this, combined with the fact that calcium and mag- 
nesium were but little affected, suggests that the bones underwent 
wasting ; the amount of phosphate and calcium being too great to be 
accounted for by muscular wasting. The amount of sodium excreted 
was very small, less than that of potassium. 

Respiratory Exchange.—This is most carefully and exhaustively 
given; and again one is struck with the very small variations from 
the normal condition. The temperature also remained ‘constant. The 
influence of work was difficult to investigate becatse of the early 
onset of fatigue, especially of the heart. But the small increase of 
the respiratory quotient during work excludes the possibility that 
carbohydrate material can be an important source of muscular = 

W. DH. . 

Proteids of Nervous Tissues. By W. D. Hatusvrroy (J. 

Physiol., 15, 90—107).—The normal reaction of nervous tissues is 
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alkaline. This alkalinity diminishes after death, and may be replaced 
by an acid reaction. This is most marked in the region where there 
are most cells, namely, in the grey matter. 

Quantitative determinations show that proteid matter is a very 
important constituent of nervous structures. The average amount of 
proteid in the solids of grey matter is over 50 per cent. It is less in 
the white matter, and also in parts like the spinal cord, which contain 
large quantities of white matter. It is less still in nerve. Grey 
matter is also the poorest in total solids; nerve the richest. In any 
region like the spinal cord, where there is a mixture of white and 
grey matter, the percentage of water, the proportion of proteid in 
the solids, and the proportion of grey matter vary directly the one 
with the others. 

The following table gives a summary of a number of analyses 


which illustrate this point :— 


Percentage 
of proteid 
in solids. 


Grey matter of cerebrum....... 83°5 16°5 51 
White ,, 9 ee eens ee 70°0 30 0 33 
Cerebellum... .eseeseesececececs 800 20°0 42 
Spinal cord as a whole........ cece 72°0 28 0 31 
Cervical region of cord... ....++e00/| 72°5 27°5 31 
Dorsal a is. esandeibcence 70°0 30°0 28 
Lumbar se, der ewareateneans 73°0 27 °0 33 

61-0 29-0 29 


EE ND, one dnesdnictacepent 


Qualitative examination of this proteid matter shows that the 
proteids present are three in number, A, B, and C. 

A. This proteid is a globulin, and may be termed neuro-globulin a. 
It is coagulated by heat at the low temperature of 47°, and is ana- 
logous to similar globulins obtained from other cellular structures. 
It is precipitated by a comparatively small percentage of such neutral 
salts as magnesium sulphate; it is not precipitated by weak acetic 
acid, and contains no phosphorus in its molecule. 

B. This proteid isa nucleo-albumin. It can be readily obtained by 
precipitating an aqueous extract of brain with weak acetic acid. The 
supply obtainable from white matter is small. It is coagulated by 
heat at 56—60°. It is precipitable by saturating its solutions with 
neutral salts. It contains 0°5 per cent. of phosphorus. After subjec- 
tion to gastric digestion, an insoluble residue of nuclein remains behind. 
Dissolved in dilute sodium carbonate solution, and injected into the 
circulation of rabbits, it causes extensive intravascular coagulation. 

C. This proteid is a globulin, and may be termed neuro-globulin £. 
It is coagulated by heat at 70—75°. It requires complete saturation 
with magnesium sulphate to precipitate it entirely. Peptone, 
proteose, myosin, albumin, and fibrin-ferment (in Schmidt’s sense) 
are not obtainable from nervous tissues, W. D. 
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Action of Sodium Oxalate on Voluntary Muscle. By F. S. 
Locks (J. Physiol., 15, 119—120).—A frog’s sartorius, immersed in 
0°75 sodium oxalate solution, becomes in a few seconds violently 
active, much more so than in Biedermann’s “ normal saline ” solution. 
After 30 to 45 minutes, it loses its irritability, which, however, is 
partially recovered by immersion in 0°6 sodium chloride solution 
made with New River water. 

This probably explains the symptom of fibrillary muscular contrac- 
tion observed by Kobert and Kiissner in sodium oxalate poisoning, 
and which they ascribed to an action on the central nervous system. 

W. Dz. H. 

Phloridzin Diabetes. By W. Pravusnitz (Zeit. Biol., 29, 168— 
174).—Two experiments on dogs are recorded; in each, two similar 
animals were used. In one, the glycogen of the body was esti- 
mated; in the other, phloridzin diabetes was produced. The 
amount of sugar extracted was in great excess beyond what the 
glycogen in the control animal would account for. The phlorose 
arising from the drug would only account for quite a small percentage 
of the sugar excreted. W. D. H. 


Phloridzin Diabetes in Frogs. By M. Cremer (Zeit. Biol., 29, 
175—176).—Phloridzin given subcutaneously produces diabetes in 
frogs. The sugar in the urine gave Trommer’s test, and yielded 
crystals of phenylglucosazone. W. D. H. 


Phloridzin Diabetes. By M. Cremer and A. Rirrer (Zeit. Biol., 
29, 256—276).—From experiments on rabbits recorded in the present 
paper, and from the consideration of the work of others in the same 
direction, the question of the origin of the sugar produced by phlor- 
idzin is discussed. The glycogen of the body will not account for it; 
the sugar derived from the drug itself is also insufficient: indeed, 
phloridzin appears to be wholly excreted as such in the urine. Its 
presence renders polarimetric estimation of the sugar in the urine 
untrustworthy as phloridzin is levorotatory. Further, the possible 
origin of the sugar or a part of it from the chondrosin of cartilage 
and from glucosamine is discussed, but the conclusion is arrived at 
that the only satisfactory explanation is that the sugar arises 
from the. proteid of the body. This view is confirmed in a very 
striking way by tables and charts, which show that the proteid 
metabolism in phloridzin diabetes, as in pancreatic diabetes, runs 
parallel to the amount of sugar excreted. The curves of nitrogen 
output and sugar excretion rise and fall one with the other. 

W. D. H. 

Urinary Hematoporphyrin. By A. E. Garrop (J. Physiol., 15, 
108—118).—In continuation of previous researches (Abstr., 1892, 
1506), it is found that hematoporphyrin can generally be detected in 
urine; in normal urine its quantity is very small. Direct spectro- 
scopic examination of specimens rich in hematoporphyrin shows that 
it is alkaline hematoporphyrin which is present. 

When neutral hematoporphyrin is added to urine, the spectrum seen 
is that of the alkaline pigment, even though the urine is acid, or even 
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though it is made considerably more acid than normal by the addition 
of acid sodium phosphate. If, however, large excess of this phosphate 
is added, the acid spectrum appears. 

Awy] alcohol extracts the pigment from urine, but it is mixed with 
urobilin and uroerythrin. Ethylic acetate and carbon tetrachloride 
also take up the pigment ; chloroform only dissolves traces. In all 
cases it is the alkaline pigment which is obtained, but this sometimes 
shows an additional (fifth) band far into the red: the same is occa- 
sionally seen in the urine itself. 

Some specimens deepen in tint on standing; hence the supposition 
that urinary hematoporphyrin may partially exist as a chromogen. 

In some cases hematoporphyrin is obtainable from sediments of 
urates ; and in other cases a pigment is obtained which appears to 
be a precursor of hematoporphyrin. Its absorption bands are 
similar to those of oxyhsemoglobin; it is identical with the substance 
obtained when hematoporphyrin is treated with zinc chloride and 
ammonia. It is unchanged by alkalis, but is at once changed into 
hematoporphyrin by mineral acids. It appears to be identical with 
a similar pigment isolated by Stockois by dialysis from the urine of 
one of his cases, and also noticed by Hammarsten. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Effront’s Method for the Purification and Preservation of 
Yeast by means of Hydrofluoric acid or Fluorides. By A. 
Jércensen and J.C. Hotm (Chem. Zeit., 17, No. 23).—The authors 
point out that the principle of this method is the same as that 
of Pasteur’s (Abst., 1892, 904), which consists in treating the 
yeast with tartaric acid, and that it is inconceivable that a single 
substance should only act favourably towards the one desired species 
of yeast and detrimentally towards all the disease germs, and all the 
undesirable cultivated yeasts which may be present. They show 
further that the development of a number of known disease germs is 
actually favoured by this treatment, just as Hansen proved to be the 
case with the tartaric acid treatment, so that such disease germs 
may get the upper hand and the desired cultivated yeast become 
suppressed. 

The authors have made an elaborate series of experiments in order 
to practically test Effront’s method, from which the following results 
may be quoted :— 

(1) A distillery yeast, which contained Mycoderma in such small 
amount that it could be detected only with difficulty by the micro- 
scope, showed a very strong development of this impurity after 
treatment by Effront’s method. (2) Pure cultures of Mycoderma 
and Bacterium aceti were added in very small quantity to a pure 
culture of a distillery yeast. After treatment with ammonium fluoride, 
the Mycoderma cells were found to have multiplied very freely, whilst 
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Bacterium acett was by no means suppressed. In another experiment 
Bacterium aceti was found to have multiplied considerably. In an 
experiment with a pure brewery yeast (low) to which a very small 
quantity of Mycoderma cerevisie was added, the yeast was almost 
entirely suppressed by the latter organism. (3) A distillery yeast 
which gives good results in practice was mixed with 20 per cent. of 
a brewery yeast (low), and after treatment twice by Effront’s method, 
the distillery yeast was ‘completely crowded out by the beer yeast. 
(4) In another mixture of an excellent distillery yeast with a small 
quantity of a brewery yeast (high), Sacch. cerevisie J, Hansen, the 
latter yeast gained the upper hand. (5) In experiments with mixtures 
of the yeast known as Carlsberg II with small quantites of Sacch. 
Pastorianus III, Hansen, the latter, which is a disease yeast, multi- 
plied considerably, and in one case the yeast Carlsberg II almost 
completely disappeared. Similar results were obtained with mixtures 
of a distillery yeast with small quantities of Sacch. Pastorianus ITI. 
The above results show that treatment by Effront’s method favours 
the development of the so-called disease yeasts, of Mycoderma, of 
brewery yeasts when present in distillery yeasts, and finally alsu of 
Bacterium aceti, and the conclusion cannot be too strongly empha- 
sised, that the employment in practice of hydrofluoric acid and the 
fluorides for the purification and preservation of yeast is attended 
with very great danger. A. K. M. 


Alcoholic Fermentation of Jerusalem Artichokes under the 
Influence of Pure Yeast. By L. Litvy (Compt. rend., 116, 1381— 
1382).—An extract of Jerusalem artichokes in water containing 0:2 
per cent. of potassium hydrogen tartrate was sterilised, and then 
mixed with pure yeast from Romane Conti, or with a ferment result- 
ing from a cultivation of this yeast on an infusion of barley. Fer- 
mentation takes place rapidly at 20—25°, and is complete in about 
three days. The chief product is ethyl alcohol of good flavour, 
together with a comparatively small quantity of aldehyde and a still 
smaller quantity of higher alcohols. In the quality of the main 
product and the low proportion of the head and tail products, fer- 
mentation with pure yeast has a considerable advantage over the 
ordinary method. C. H. B. 


Assimilation of Atmospheric Nitrogen by Microbes. By S. 
Wrnoorapsky (Compt. rend., 116, 1385—1388).—It is an established 
fact that elementary nitrogen is fixed by leguminous plants in sym- 
biosis with microbes, and by mixtures of the lower organisms inhabit- 
ing soils, green alge, and microbes. But the power of nitrogen fixation 
cannot as yet be ascribed to any particular kind. In the experiments 
now described, cultivations of soil organisms were made in nutritive 
solutions (prepared with distilled water, specially purified salts, and 
very pure dextrose), in closed vessels, the air of which was purified 
by means of potash and sulphuric acid. In each experiment, gas was 
liberated, and an acid (chiefly butyric) formed, and finally masses of 
matter were seen, formed by a large bacillus, and frequently contain- 
ing spores. These bacilli were conspicuous by their normal appear- 
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ance and the relative richness of their development. The bacillus 
could not be obtained in a state of perfect purity, but the two others 
which remained with them were quite insignificant, and seem to be 
of no importance as far as the present investigation is concerned, 
inasmuch as they only develop in the presence of combined nitrogen. 

The large bacillus resembles Fitz’s B. butylicus in many respects, 
but cannot yet be stated to be identical. 

The following figures show (1) the weight of dextrose employed (in 
grams) in the experiments, (2) the weight of nitrogen given (if any), 
and (3) the amount of free nitrogen fixed (in milligrams).- 


Experiment : 5 
Dextrose. , 3 
N, added. abi 


6. %. 8. 9 10. 141. 
P)) Aue Bea og 
ere, © oe 


N; fixed... 3° ; : 4 89 72 27 24 81 128 146 


Experiment : 12. . 15. 16. 17. 18 $§.19% 20. 21. 
Dextrose.... 4 fF 5 2 2 2 oo 27g 

N,added.... 21 21 21 30 — — — 18 40 33 
N, fixed .... 84 56 143 125 31 29 25 17 06 08 


The question arises whether there is any relation between the 
amount of sugar decomposed and the nitrogen fixed, whether 
assimilation can take place at the expense of organic matter other 
than sugar, such as the organic matter of soils, and what are the 
most favourable conditions for nitrogen fixation. N, H. M. 


Assimilation of Carbonic Anhydride by Chlorophyllous 
Plants. By A. Baca (Compt. rend., 116, 1145—1148).—Sulphurous 
acid, when exposed to sunlight, decomposes with formation of sulph- 
aric acid, water, and sulphur. In a similar manner, carbonic acid 
(H,CO;) might be supposed to decompose with formation of a com- 
pound, H,CO, (which would be the acid corresponding with Berthelot’s 
anhydride, CO;) and formaldehyde [H,O + C]. The acid, as soon as 
formed, would decompose, yielding carbonic anhydride and hydrogen 
peroxide ; the presence of the latter in plants was observed by Wurster 
(Abstr., 1887, 295 ; compare also Bokorny, Abstr., 1888, 751). 

The following experiments were made, the results of which, if not 
conclusive, are, at least, in accordance with the author’s theory :— 

A stream of pure carbonic anhydride was passed through two flasks, 
each containing a 1°5 per cent. solution of uranium acetate. One flask 
was exposed tv direct sunlight ; the other was covered with black paper 
toexclude light. Some more of the solution was exposed to sunlight in 
a closed flask. The contents of the flask containing the solution treated 
with carbonic anhydride and exposed to sunlight became turbid and 
more or less greenish in about 20 minutes; after some time, there was 
a considerable deposit, which, when filtered and washed, had a violet 
colour. This precipitate, when exposed, became yellow, and was 
transformed into a mixture of uranous and uranic hydroxides, with a 
trace of a brownish substance, probably uranium peroxide. The solu- 
tions exposed to the action of sunlight alone and of carbonic anhydride 
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alone remained unchanged. The reaction is explained thus: The 
carbonic acid would be converted into aldehyde and percarbonic acid, 
which would form uranium percarbonate: this ite decompose into 
uranium peroxide and carbonic anhydride. The reduction of uranium 
roxide to uranic and uranous hydroxides might be brought about 
y the aldehyde. A separate experiment was made, in which uranium 
peroxide was exposed to the action of hydrogen peroxide and form- 
aldehyde ; the yellowish precipitate acquired a greenish colour, and 
was finally transformed into the violet-brown substance soluble in 
acetic acid. N. H. M. 


Condensation of Carbonic Anhydride under the Influence of 
Sunlight. By A. Bacu (Compt. rend., 116, 1389 ; compare preceding 
abstract).— Solutions of dimethylaniline dissolved in water (20 parts), 
to which sulphuric acid (1 part) had been added, were exposed to 
sunlight under the following conditions :—No. 1, in an open flask. 
No. 2 was exposed in a flask through which carbonic anhydride was 
being passed. No.3, like No.2, but wrapped round with grey filter paper. 
After a lapse of two hours, 30 c.c. of solution was removed from each 
flask for examination, when it was found that in the case of No. 1 no 
effect had been produced ; in No. 2 tetramethyldiamidophenylmethane 
was produced in an amount sufficient to give a very intense reaction ; 
in No. 3 a trace of this compound was found. The result shows that 
the carbonic anhydride had been converted by the action of sunlight 
into aldehyde, which reacted with dimethylaniline, yielding the above 


tetramethyl compound. The reaction is of extreme delicacy, and is 
shown in all degrees of intensity according to the amount of light 
employed. An ordinary gas flame is sufficient. N. H. M. 


Iron in Plants. By A. Mouiscu (Bied. Centr., 22, 336—338; 
from Bot. Centr., 50, 370).—Iron occurs in plants partly in a loose 
form (when it may be extracted by means of acid) and partly in closer 
union with the plant, so that it can only be detected in the ash. 
Alge and fungi seldom contain any considerable amount of iron which 
may be directly extracted with acid, but large quantities are found in 
certain lichens. Some mosses (Fontinalis and Miiiachoferia) are rich 
in iron. The deposits occur chiefly in the membrane, and sometimes 
impart a brownish colour to the older leaves. Iron is, however, not 
necessary for the growth of these mosses. A remarkable case of iron 
accumulation is the fruit shell of Trapa natans, the ash of which con- 
tains 68 per cent. of ferric oxide. 

Insoluble iron is of very general occurrence in plants.. As regards 
iron bacteria, the author does not attach the same importance to iron 
as Winogradsky, but considers it to be unnecessary for the bacteria, 
and of no more importance than the deposition of silica in grasses. 
In the examination of 34 samples of bog iron ore from various mines, 
there were only two cases where considerable quantities of iron 
bacteria were found, a result not in favour of Winogradsky’s assump- 
tion that these ores were produced by the bacteria. 

Carefully executed investigations on chlorophyll furnished results 
which indicated that chlorophy!l does not contain iron. Chlorose 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 485 


occurs as a symptom of a disease produced by abnormal nutrition. 
Tron is as necessary for fungi as for green plants. Results contrary 
to this were due to the fact that the nutritive solutions employed were 
never quite free from iron, and that fungi are able to appropriate the 
smallest amounts of it. . H. M. 


Migration of the Starch of Potatoes in the Tubers. By A. 
Girarp (Compt. rend., 116, 1148—1151).—Prunet has already showed 
that the parts of sprouted tubers where the young shoots start 
are especially rich in starch, and that there may be a difference of as 
much as 4°2 per cent. in the amount of starch of sprouted and non- 
sprouted tubers. He concluded that during germination the nutritive 
matters migrate to the parts where new life is manifested. A similar 
migration produced by the dry weather of 1892, but much more ex- 
tensive, was observed in the study of seed potatoes. The drought lasted 
until July (when the tubers form), and, with slight interruptions, into 
the middle of August. Regularly formed tubers were produced, but 
weighing only 50 to 60 grams. The abundant rain of the next two 
months caused the tubers to develop suddenly; at the top of each, 
the terminal bud gave rise to an often enormous shoot (increasing the 
weight to as much as 300 or 400 grams). On separating some of 
these hour-glass shaped tubers into two parts and determining the 
starch in both parts, a difference of as much as 12—13 per cent. was 
found ; the original tubers played the part of seed potatoes, and gave 
up the greater part of their starch to the newly developed portions. 
This migration of starch was fully confirmed by the microscopical 
examination of the different parts of the tubers. Taking a section of 
the tubers, it was found that near the umbilicus the cells were free 
from starch, at half the length some grains of starch were found, 
whilst at the top the cells abounded in starch. Moreover, a zone was 
found in which the few remaining grains were undergoing solution 
previous to their departure. N. H. M. 


Occurrence of Betaine and Choline in Wormseed (Arte- 
misia Gallica, Wild.). By E. Jauns (Ber., 26, 1493—1496).—The 
finely-divided seeds are extracted with hot water, the solution treated 
with lead acetate and soda and subsequently with chloroform; the 
bases are then precipitated from the aqueous solution with potassium 
bismuthiodide in presence of sulphuric acid, the precipitate is digested 
with recently prepared silver carbonate and water, and the compounds 
are separated by means of absolute alcohol, in which, at ordina 
temperatures, choline hydrochloride is readily soluble, whilst betaine 
hydrochloride scarcely dissolves. 

The bases were identified by their own properties and by those of 
their aurochlorides and platinochlorides. 

Betaine platinochloride is deposited in anhydrous needles and also 
in tabular crystals containing 3H,0, instead of 4 mols. as stated by 
Liebreich. The seeds contained about 0°5 per cent. of betaine and 
0:1 per cent. of choline. J.B. T. , 
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Soil and Nitrification. By P. P. Denframw (Compt. rend., 16, 
1091—-1097).—Drainage from unmanured land, and land which was 
manured with 60,000 kilos. of farmyard manure per hectare, con- 
tained the following amounts of nitric nitrogen (kilos. per hectare) :— 


Spring. Summer. Autumn. Winter. 
Unmanured ... 28°87 15°21 31:69 15:17 
Manured 52-2 24°79 42°89 19°44 


In practical agriculture, only a portion of this nitrogen is utilised ; 
wheat and oats take up the nitrates formed in the spring, root crops 
that formed in the summer; the nitrates formed in the autumn and 
winter are lost. 

In 1891, large vessels were filled with soil from Vauteuil (Seine- 
et-Marne), and the drainage from the soils collected and examined. 
The following amounts of nitric nitrogen were obtained per cubic 


metre of soil. 
No. 1. No. 2. 


24th March, 1891.... 584 grams 539 grams, 
ve Ase, sss RS 466, 


Other soils examined in. 1892 gave 884 grams and 440 grams of nitric 
nitrogen per cubic metre in July, and 250 and 285 grams six weeks later. 
It was found that soils give much greater amounts of nitrates when 
fresh than when kept for some time; thus soil from Wardrecques gave 
116 grams of nitric nitrogen in 1890, and only 33 grams in 1891; 


whilst soil from Blaringhem gave 108 (in 1890) and 39 grams (in 
1891). The effect of stirring on the production of nitrates was next 
studied. Whilst 100 grams of soil which was not touched gave only 
2 milligrams of nitric nitrogen, similar soil kept stirred for the 
same time (Ist November to 15th December) gave amounts varying 
from 39 to 71 milligrams. The soils yielded drainage in February 
and March which contained per cubic metre of drainage water the 
following amounts of nitric nitrogen :— 


Soil not stirred 
Soil stirred 


Nitrification was thus enormously increased by stirring the-soil. In 
order to ascertain whether the time of the year had any effect on the 
energy of the nitrification, fresh samples of soil were taken in 
different months. Soils taken in November nitrified with great 
energy, whilst samples of the same soil taken in January and March, 
and kept at a very favourable temperature, gave at the most only 
half as much nitric acid as the samples taken in November. The 
energy of the nitrifying organisms thus varies with the season. 

A hectare of soil 0°09 metre deep would weigh about 1000 tons or 
10,000,000 times 100 grams. Calculating the results obtained with 
100 grams to a hectare of soil, the amounts of nitric nitrogen would 
be 440 and 710 kilos. respectively, or from four to six times as much 
as is required in practice. 

After discussing the usual method of working the soil, the author 
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expresses the opinion that, with more suitable implements for the 
trituration of the soil, a more vigorous nitrification could be induced, 
analogous to that obtained in the laboratory. _N. H. M. 


Analytical Chemistry. 


Distillation Apparatus for Analysis. By M. Miter (Zeit. 
angw. Chem., 1893, 229—230).—When estimating nitrogen by the 
Kjeldahl process, it is of great importance that no fixed alkali shall 
find its way into the distillate. The author agrees that the apparatus 
now in use are trustworthy enough when the distillation proceeds 
quietly, but considers that when the liquid boils briskly, a source of 
error through spirting may be introduced. 

The author connects the distilling flask, which is fitted with a 
doubly perforated india-rubber cork, with a pipette-like apparatus, 
one end of which is suitably bent and connected with the condenser. 
The lower end is bent twice at right angles, and connected by means 
of an india-rubber joint with a narrow tube which reaches nearly to 
the bottom of the distilling flask. At a short distance from the 
bottom of the 70 c.c. pipette is fixed a rectangular wide tube, which 
just reaches down to the top of the distilling flask and admits the 
ammoniacal steam. A portion of the steam keeps on condensing in 
the pipette, and runs back into the distilling flask, carrying with it 
any trace of fixed alkali which has spirted over. L. bE K. 


Estimation of Small Quantities of Combustible Gas mixed 
with Air. By H. Le Cuaretirr (Ann. Chim. Phys. [6], 29, 289— 
320).—In order to assure safety in coal mines, the “ fire damp” must 
be diluted with air by means of efficient ventilation. The air leaving 
the mine ought not to contain more than 0°5 per cent. by volume of 
“fire damp.” In order to regulate this ventilation, it is necessary to 
know the quantity of fire damp which is evolved in a given time; 
and to arrive at this, the volume of the air circulating within the 
mine and the percentage of “fire damp” which it contains must be 
ascertained. The first of these determinations needs no remarks. 
To accomplish the second, the author describes the following method, 
which occupies the first section of the paper. Pure air may be 
rendered inflammable by adding to it 6 per cent. by volume of 
methane, but obviously it will be necessary to add a less quantity of 
methane in order to render air inflammable which already contains 
“fire damp.” The principle of this method has already been made 
use of by Schaw, but he did not succeed in solving the practical 
difficulties of the problem. The author has obtained estimations 
which are accurate to 0°l per cent. He employs a graduated glass 
eprouvette of special construction, in which the combustible mixture 
is prepared. 
In the second section of the paper, another method of estimating 
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the percentage of combustible gas mixed with air is described, which 
depends on the combustion of the mixture in contact with incan- 


descent wires. A. R. L. 


Volumetric Estimation of Free Chlorine. By C. Friepnerm 
(Zeit. anorg. Chem., 4, 145—150).—It is well known that when this 
estimation is carried out by adding chlorine water to sodium carbon- 
ate solution, then adding potassium iodide, and titrating the liberated 
iodine with thiosulphate, the. obtained results are too low. This is 
not through the formation of iodite or iodate, because, although more 
iodine may be liberated by acidifying the mixture after finishing the 
first titration, the total amount liberated is still less than is equi- 
valent to the chlorine taken. Accurate results are, however, obtained 
if the chlorine is absorbed in sodium carbonate, the solution added to 
another of potassium iodide containing excess of sulphuric acid, and 
the liberated iodine then titrated. The real reason of the discrepancy 
above noticed is that, in alkaline solution, the thiosulphate is in part 
oxidised to sulphate, instead of exclusively to tetrathionate. 
C. F. B. 

Specific Gravity of Solutions of Bleaching Powder. By G. 
Lunoe and F. Bacuoren (Zeit. angw. Chem., 1893, 326—328).—The 
authors have constructed a useful table giving the amount of avail- 
able chlorine corresponding with the specific gravity of solutions of 
bleaching powder. The specific gravity was taken by means of a 
delicate hydrometer, showing a difference of 00005 at a temperature 
of 15°. The chlorine was then at once estimated by Penot’s arsenic 
method, which was checked by Lunge’s hydrogen peroxide process. 
When the amount of chlorine is large, the specific gravity process 
may be taken to be accurate within 0°05 gram of chlorine per litre; 
when small, within 0°02 gram. L, pe K. 


Estimation of Iodine in Haloid Salts by the Action of 
Arsenic acid. By F. A. Goocn and P. E. Browntne (Zeit. anorg. 
Chem., 4, 178—185).—The authors draw attention to the similarity 
between the method recently published by Friedheim and Meyer 
{this vol., ii, 183) and that originated by themselves (Abstr., 1890, 
1186). They point out that Friedheim and Meyer ought to have 
obtained better results than they have published ; the purity of their 
reagents is suspected, and doubt is cast on the retention of bromine 
and chlorine in the retort while distilling over the iodine, if these 
exceed the limits first laid down by the authors. A. G. B. 


Estimation of Fluorine in Combustible Gases. By M. 
Mestans (Bull. Soc. Chim. [3], 9, 109—111).—A measured volume 
of the gas, usually an organic fluoride, is passed into the centre of a 
glass flask of some 500 c.c. capacity through a glass tube terminating 
in a platinum one, beneath which a platinum spiral, heated by an 
electric current, is arranged. The flask contains a known volume of 
standard potash, and has been previously filled with oxygen under 
slightly diminished pressure. The gas burns on meeting the incan- 
descent spiral, and the fluorine contained in it forms hydrogen fluoride, 
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which is at once absorbed by the potash solution; the excess of the 
latter is determined by titration, or lime water may be used instead 
of potash, and the resulting calcium fluoride weighed. C. F. B. 


Estimation of Phosphorus in Soils. By A. Carnor (Bull. Soc 
Chim. [3], 9, 343—346).—10 grams of sifted soil, dried at 100°, is 
charred if much organic matter be present, moistened first with water 
and then with nitric acid until there is no more effervescence, and finall 
digested with 10 c.c. of nitric acid for two hours at about 100° wit 
frequent stirring and addition of fresh acid to replace that which has 
been evaporated. The mass is washed on to a filter with hot water, 
the filtrate evaporated to a volume of 50 c.c., and 5 c.c. of concen- 
trated nitric acid, together with 0°5 gram of chromic acid crystals, 
are added ; the dish is then covered with a clock glass, and its contents 
heated to boiling for half an hour. 5 grams of ammonium nitrate 
and 50 c.c. of ammonium molybdate solution are next added, and the 
liquid kept at a temperature of about 100° for an hour, at the end of 
which time the phosphoric acid will have been completely preci- 
pitated. The ammonium molybdate solution is prepared by dissolving 
150 grams of the crystallised salt in a litre of water, and pouring the 
solution into a litre of nitric acid of sp. gr. 1:20; after the liquid has 
been kept at 60° for three or four days, it is decanted from the 
deposit. The precipitate is washed by decantation twice with water 
containing one-fifth of its volume of ammonium molybdate solution, 
the washings being passed through a small filter, and dissolved in 
30 c.c. of ammonia diluted with an equal bulk of warm water. The 
solution, which, together with the washings, measures 80 c.c., is now 
neutralised with nitric acid, care being taken that the temperature 
does not rise above 40°. When the yellow precipitate ceases to 
redissolve on agitating the liquid, a mixture of 3 c.c. of pure nitric 
acid, 4 or 5 c.c. of water, and the same quantity of molybdate 
solution is added. After the precipitate has settled for two hours, it 
is filtered through a weighed filter, washed first with water contain- 
ing 1 per cent. of nitric acid and finally with a little pure water, 
dried at 100°, and weighed. The weight of the precipitate multiplied 
by the factor 0°0373 gives the quantity of phosphoric acid contained 
in the 10 grams of soil. 

The author has convinced himself that the second precipitation of 
the yellow precipitate renders unnecessary the tedious process, 
generally adopted, of rendering the silica of the soil insoluble; the 
introduction of sodium silicate into the solution did not appreciably 
alter the percentage of phosphoric acid found. . G. B. 


Estimation of Phosphoric acid as Magnesium Pyrophosphate. 
By H. Nevsaver (Zeit. anorg. Chem., 4, 251—266; compare this 
vol., ii, 236).—Ammonium magnesium phosphate varies in composi- 
tion with the conditions under which it is precipitated, and three 
cases may be recognised :—(1) When the precipitate is formed in a 
neutral or ammoniacal solution, which does not contain an excess of 
magnesium salt. In this case the ammonium salts present so affect 
the precipitate that it contains less magnesia than is required for the 
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‘normal salt ; this entails a loss of phosphoric acid when the precipi- 
tate is ignited. (2). When the precipitate is thrown down by the 
addition of an éxcess of magnesium salt, no excess of ammonia being 
present. In this case, normal ammonium magnesium phosphate is 

jroduced, and the analytical results are correct. (3) When the pre- 
cipitate is thrown down by an excess of magnesium salt in the 
presence of an excess of ammonia. In this case the precipitate 
contains more magnesia than is required for the normal salt, and the 
analytical results are too high. 

The author recommends the following method :—The separation of 
the ammonium phosphomolybdate is effected as usual, care being 
taken that precipitation of free molybdic acid is avoided. The pre- 
cipitate is dissolved in 100 c.c. of cold 2} per cent. ammonia solution, 
and the phosphoric acid precipitated by dropping in, with constant 
stirring, as many c.c. of magnesia mixture (55 .grams of crystallised 
magnesium chloride and 70 grams of ammonium chloride dissolved in 
1 litre of 24 per cent. ammonia solution) as there are centigrams of phos- 
phoric anhydride present. At least one minute should be occupied in 
adding 10 c.c. of the magnesia mixture. After the precipitation, the 
liquid is vigorously stirred, and left for at least three hours, when 
‘the precipitate is collected and washed with 24 per cent. ammonia 
‘water until the chlorine reaction has disappeared. The dried filter is 
transferred, with the precipitate, toa platinum crucible, and burnt, the 
temperature being gradually raised to a medium red heat until the 


precipitate is quite white. Ignition over the blowpipe until the weight 
is constant is necessary. To the weight of the magnesium pyrophos- 
phate must be added a correction for the loss on ignition; a table is 
given which shows the milligrams to be added to quantities of pyro- 
phosphate from 0°01 to 0°35 gram; in the last case, the correction 
amounts to 11 milligrams. A. G. B. 


Volumetric Estimation of Phosphoric acid. By A. F. Hotr- 
MAN (Rec. Trav. Chim., 12, 1—11).—Various volumetric methods 
hitherto employed are enumerated, discussed, and rejected as unsatis- 
factory. The following method is then proposed :—In a flask of 
‘200 c.c. capacity are placed 50 c.c. of the liquid to be analysed 
(which should not contain more than 0'2 gram of phosphoric acid), 
10 c.c. of a normal solution of sodium acetate, and then a slight 
excess of decinormal silver nitrate (4°5 c.c. for every 0°01 gram P,O; 
supposed to be present). The solution is then neutralised with N/10 
soda, the amount required having been determined by previously 
titrating 10 c.c. of the liquid to be analysed, using phenolphthalein 
as indicator; five times this amount is, of course, taken, or, better, 
five times less 4 c.c. The phosphoric acid is, in the presence of 
sodium acetate, completely precipitated as silver phosphate, and the 
excess of silver is determined by diluting the mixture to 200 c.c., 
filtering, and titrating 100 c.c. of the filtrate with thiocyanate accord- 
ing to Volhard’s method. The results agree well with those obtained 
gravimetrically. Sulphuric and nitric acids may be present, but not 
hydrochloric. Alkali and alkaline-earth metals may be present, 
but not heavy metals. If iron and aluminium are’ present, 100 c.c. is 
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precipitated with 20 c.c. of normal sodium acetate, the phosphoric 
acid is determined in 50 c.c. of the filtrate, and the precipitate of iron 
and aluminium phosphates is ignited and weighed, and its weight, 
multiplied by 0°45/2, is added to the weight of phosphoric anhydride 
found volumetrically. If ammonia is present, it must be removed 
by boiling with soda, as, otherwise it affects the titration with phenol- 


phthalein. C. F. B. 


Estimation of Boric acid. By A. K. Reiscuie (Zeit., anorg. 
Chem., 4, 111—116).—Several of the methods hitherto used have 
been examined and found defective; the following is recom- 
mended. The substance is slowly warmed in a platinum crucible 
with six times its weight of resublimed ammonium fluoride, when 
ammonium borofluoride volatilises. After cooling, the residue is 
treated with strong sulphuric acid, evaporated to dryness, and 
ignited. From the difference in weight of the sulphate found and 
borate taken,. the amount of boric acid originally present may be 
calculated. The results are accurate; with borax they varied from 
99-6 to 99°9 (in one case 99°3) per cent. of the theoretical ; in the case 
of a mixture of freshly-ignited lime with boric acid, from 100°3 to 100°5 
(in one case 98°5) per cent. Cc. F. B. 


Analysis of Silicates by Deville’s Method. By F. Guivxa (J. 
Russ. Chem. Soc., 24, 456—458).—The author uses Deville’s method 
of silicate analysis in preference to those usually employed, as it 
admits of the determination of silica, alumina, and alkalis in one 
portion of material; he considers it specially applicable to soda 
telspars. A weighed quantity of powdered albite is mixed with the 
same weight of pure powdered calcium carbonate in a small platinam 
crucible, which is carefully heated first over a Miincke burner, and 
finally over the blowpipe, the heat being very gradually applied, 
until at last the whole mass has fused to a homogeneous liquid, which 
is kept fused for 10—15 minutes. On cooling, the melt can be 
easily decomposed by means of nitric or hydrochloric acid. The 
analysis is then conducted in the ordinary manner. 

The calcium carbonate employed was prepared by dissolving 
marble in nitric acid, evaporating to drive off the acid, dissolving in 
water, and precipitating with ammonium carbonate. The filtered 
and carefully-washed precipitate was dried first at the ordinary tem- 
perature, and finally at 130—150°. J. W. 


Estimation of Carbon in Iron and Steel. By O. Prerrersson 
and A. Smrrr (Zeit. anorg. Chem., 4, 305—308).—This method has 
already been described (Abstr., 1890, 1027); it is now proposed to 
absorb the sulphurous anhydride by solid chromic acid, and to pass 
the gas over red-hot copper oxide before it is absorbed by the baryta 
water, in order to burn any hydrocarbons, A convenient form of 
apparatus is figured. A. G. B. 


Estimation of Carbon in Steel. By R. Lorenz (Zeit. angw. 
Chem., 1893, 313—324, 395—397, 411—414).—The author criticises 


the various processes in use for the estimation of carbon in steel, 
v6—2 
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and comes to the conclusion that when accurate results are wanted, 
the carbon should be estimated by direct combustion. 

This process is not new, having been, in fact, employed and recom- 
mended by Regnault. But, after investigation by many eminent 
chemists, it has been practically abandoned, as the results obtained 
were generally below the truth. 

The author has now revived the process. The finely divided 
sample is mixed in a porcelain boat with fused and powdered lead 
chromate. The boat is placed inside a long porcelain tube, which is 
now put in a specially constructed furnace, previously described by 
the author, a modification of the well-known Glaser furnace, by 
means of which a powerful white heat can be obtained. 

The sample is burnt in a current of pure and dry oxygen, which 
then passes over red-hot copper oxide, contained in a second porcelain 
boat, heated in an ordinary gas combustion furnace. The carbonic 
anhydride formed by the combustion of the steel is passed through a 
series of soda-lime absorption tubes, and finally weighed. 

L. pe K. 


Volumetric Estimation of Copper, Iron, and Antimony, and 
of Zine in Zinc Powder. By F. Jean (Bull. Soc. Chim. [3], 256— 
258).—The method described for the estimation of copper is that 
devised by Weil in 1869, which consists in titrating a boiling solution 
of cupric salt, in the presence of a large excess of hydrochloric acid, 
with stannous chloride. Stannous chloride (45—5 grams) is dis- 
solved in water (100 grams), and hydrochloric acid (30 grams) 
added. The titration is conducted in a flask of white glass, in the 
presence of 0°25 gram of hydrochloric acid; the stannous chloride is 
added drop by drop to the boiling solution until the colour is quite 
destroyed. Ferric chloride may be titrated in like manner. To 
estimate iron and copper in the presence of each other, the volume of 
stannous chloride solution necessary for the reduction of the two 
salts is first ascertained, the copper is then precipitated by boiling 
the solution with granulated zinc, and the iron titrated alone. 
Antimony perchloride may also be titrated with stannous chloride. 
To estimate antimony and copper in a solution containing both metals, 
the two are first titrated together, the copper is then reoxidised by a 
current of air or by potassium permanganate, and the solution again 
titrated. 

When zinc powder is treated with an excess of a neutral solution of 
copper of known titre, an equivalent amount of copper is precipitated, 
and by titrating the excess with stannous chloride solution, the per- 


centage of zinc may be estimated. Test analyses are not given. 
A. R. L. 


Separation of Metals in Alkaline Solution by Hydrogen 
Peroxide. By P. Jannascu (Ber., 26, 1496—1499; compare Abstr., 
1892, 537).—Separation of Lead from Silver.—About 0°5 gram of each 
of the nitrates is dissolved in water (50 c.c.), the solution acidified 
with concentrated nitric acid (2 c.c.), and treated at ordinary tempe- 
ratures with a mixture consisting of 15—20 c.c. of hydrogen peroxide 
(2 per cent.) and 15 ¢.c. of concentrated ammonia ; saturated solution 
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of ammonium carbonate (5 c.c.) is then added, the brownish-yellow 
lead oxide is separated, washed with dilute ammonia, then with water, 
and ignited in a platinum crucible which is placed in an air-bath, the 
residue is treated with nitric acid, the nitrate dissolved in water, the 
solution evaporated to dryness, and the residue weighed after fusion. 

The filtrate containing the silver is evaporated until free from 
ammonia, acidified with nitric acid, and the silver determined in the 
usual manner. 

The lead may also be precipitated with hydrogen peroxide, in pre- 
sence of ammonium sulphate, in salphuric acid solution, but greater 
attention requires to be paid to the strength of the various reagents. 

Separation of Silver from Bismuth.—This is effected in a similar 
manner to the preceding; the addition of ammonium carbonate is 
unnecessary. 

The numerical results show that a considerable degree of accuracy 
can be attained by this method of separation. J. B. T. 


Separation of Lead from Silver in Ammoniacal Solution by 
means of Chromic acid. By P. Jannascu (Ber., 26, 1500; com- 
pare preceding abstract).—The mixed nitrates (0°5—0°6 gram of 
each) are dissolved in water (100 c.c.), dilute nitric acid (2 c.c.) is 
added, and the liquid boiled in a porcelain dish; boiling 10 per cent, 
solution of potassium dichromate (6 c.c.) is then added, and after- 
wards dilute (1:3) ammonia (15 c.c.)’; the precipitate is heated on 
the water-bath for 15—20 minutes, allowed to cool, filtered, and 
washed, first with dilute ammonia, and finally with water. The silver 
is determined in the filtrate by the ordinary method. 


The accuracy of the method is shown by numerical results. 
J. B. T, 


Analysis of Impure Galena, and a Method of estimating 
Copper and Zinc. By F. Jean (Bull. Soc. Chim. [3], 9, 253— 
258).—25—30 grams of the mineral, finely pulverised and passed 
through a silk sieve, are boiled for an hour in a porcelain capsule 
with a concentrated solution of sodium sulphide, to which sulphur is 
added, the water being replaced at intervals as it evaporates. The 
liquid is now diluted with water, and after a while the clear solu- 
tion is decanted, and the insoluble matter washed by decantation. 
The solution is acidified, and the precipitated sulphides of antimony 
and arsenic collected, dried, and weighed ; when their amount is large, 
an aliquot portion, or when otherwise, the whole, is treated with aqua 
regia at a moderate temperature, and the solution filtered from 
sulphur, the latter being again treated with aqua regia. The united 
liquids are concentrated, boiled, with the addition of hydrochloric 
acid, until chlorine is no longer evolved, and made up with water to 
100 c.c. The antimony is then estimated in 25 c.c. of the solution 
by titrating it with a standard solution of stannous chloride, in the 
presence of 10 c.c. of a solution of copper sulphate containing 0°7 gram 
of that salt (Weil’s method). After ascertaining the relative values 
of the copper and stannous chloride solutions, the amount of copper 
used in the test is deducted from the amount (calculated as copper) 
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found in the test; the difference multiplied by 0°66214' gives the 
antimony. The arsenic is estimated in another 25 c.c. portion of 
the solution by precipitation as ammoniomagnesic arsenate in the 
presence of tartaric acid. 

- The mineral, deprived of antimony and arsenic, is heated to redness,. 
im an iron scorifier, with 10 grams of ammonium nitrate; after three 
or four such treatments, the sulphides are transformed into oxides. 
The pulverised mass is then digested with hydrochloric acid, in a 
porcelain capsule, to dissolve the zinc and copper; a little lead also goes 
into solution, but the greater portion remains as oxide ; the mixture is 
diluted with water (500 c.c.), and allowed to remain, in order that 
the lead chloride (and also a little silver chloride) may separate. The 
clear liquid is decanted, the residue washed by decantation, the whole 
of the liquors united, and sodium phosphate added, which precipitates 
the lead chloride, the manganese, magnesium, and calcium; subse- 
quently ammonia and ammonium chloride are added. The precipitate 
is dried and added to the principal residue containing the remainder 
of the lead and silver, which is then fused in a crucible with sodium 
carbonate, a little borax, and 1—2 grams of flour. The metallic 
button of lead and silver is then weighed, and the silver estimated by 
cupellation. 

+ The ammoniacal solution contains copper and zinc, the amounts of 
which are estimated by titration with a solution of sodium sulphide, 
employing paper impregnated with lead carbonate as indicator. [The 
titre of the sodium sulphide solution is previously ascertained by 
direct titration of ammoniacal solutions containing known weights of 
zinc and copper.]- The copper is then, after acidification, precipitated 
in another portion of the solution as sulphide, and ammonia and am- 
moninm carbonate added to the filtrate, in which the zinc is then 
estimated alone by titration with sodium sulphide. Test analyses 


are not given. A. R. L. 


Analysis of Pigments ground in Oil. By J. B. Hannay (Chem. 
News, 6'7, 268—269).—To completely extract oil from ground pig- 
ments, the author recommends using no less than 100 c.c. of fresh 
methylated ether for every gram of the sample. On treating ground 
white lead in this manner, he has always succeeded in getting a 
residue perfectly soluble in dilute nitric acid. The author ridicules 
the idea that Dutch white lead owes its superior quality to the fact 
that it causes a saponification of the oil. On passing hydrogen 
sulphide into the ethereal solution, he has never succeeded in obtain- 
ing a precipitate of lead sulphide, showing the absence of lead _ 

L, DE K. 

Analysis of Ground White Lead. By R. H. Hartanp (Chem. 
News, 67, 301).—The author does not agree with Hannay (see pre- 
ceding abstract), and states that after extracting 50 grams of Stack 
white lead with 5 litres of ether, the residue did not dissolve toa 
clear solution in nitric acid, but a distinct trace of oil separated. 
The ethereal solution, after its volume had been greatly reduced by 


distillation, gave a distinct black precipitate with hydrogen sulphide. 
L. pe Ky 
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- Quantitative Analysis by Electrolysis. By A. Crassen (Zeit, 
anorg. Chem., 3, 404—406).—A further reply to Riidorff (this vol,, 
ii, 391). 


Electrolytic Separation of Metals. By E. F. Smirn and J. C. 
Sattar (Zeit. anorg. Chem., 3, 415—420).—Copper from Bismuth.— 
The text-books are not agreed as to the possibility of this separation 
in the presence of free nitric acid. The authors find that either 
metal alone can be completely precipitated, provided, in the case of 
bismuth, that the amount of nitric acid is not more than is necessary 
to prevent the formation of basic nitrate, otherwise part of the 
bismuth is deposited on the anode as peroxide. But from a solution 
containing both metals, the copper, although completely precipitated, 
is always contaminated with bismuth, and a further portion of the 
latter is precipitated as peroxide on the anode. 

Lead from Bismuth.—Lead is completely precipitated as peroxide 
from a solution containing free nitric acid, but in the presence of 
bismuth the peroxide is invariably contaminated with that substance, 

Copper from Lead and Bismuth.—Copper can be completely pre- 
cipitated in a pure condition from solutions containing free nitric 
acid and small quantities (up to 1 per cent. of the copper) of lead 
and bismuth, but when larger quantities are present, the metal is 
contaminated, both with lead peroxide and with metallic bismuth. 

Jn. W. 

Separation of Copper from Bismuth. By A. Crassen (Zeit. 
anorg. Chem., 4, 234—235).—The author disclaims origination of the 
statement in his book on electrolysis, quoted by Smith and Saltar 
(preceding abstract). It has long been known that copper cannot 
be deposited pure when bismuth is present. That bismuth cannot 
be separated electrolytically from lead in a nitric acid solution, nor 
mercury from bismuth, under similar conditions, has already been 
pointed out by the author (Ber., 19, 323). A. G. B. 


Electrolytic Separation of Copper from Antimony. By E. F. 
Saira and D. L. Watiace (Zeit. anorg. Chem., 4, 273—274).—If 
antimony be converted into a higher oxide by bromine, and the solu- 
tion containing it be mixed with tartaric acid, and made strongly 
alkaline with ammonia, no antimony will be deposited on electro- 
lysis. This fact is applied to the separation of copper from antimony 
by electrolysis ; the deposition of the former metal being complete 
under the above conditions. A. G. B. 


Volumetric Estimation of Mercury. By J. Lasorve (J. Pharm. 
[5], 2'7, 507—509).—This new method of estimating mercury, pre- 
sent in the mercuric state, depends on the fact that when a soluiion 
of stannous chloride is added to a solution of a mercuric salt, the 
pure white colour of the mixture, due to precipitated mercurous 
chloride, changes to brown as soon as enough stannous chloride has 
been added to reduce all the mercuric to mercurous salt, a further 
reduction to metallic mercury then beginning. The solution is made 
by dissolving 8 grams of tin-foil in 100 c.c. of hydrochloric acid, and 
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diluting ; it is standardised against a solution containing 10 grams of 
pure mercuric chloride per litre, 5 c.c. of a solution containing 
100 grams each of ammonium acetate and acetic acid per litre being 
added for every 10 c.c. of the mercuric solution. In an actual esti- 
mation, free mineral acids must, if present, be neutralised with 
ammonia, ammonium acetate being first added. The reaction is 
affected only by the presence of gold or platinum salts, or of iron 
salts in large quantity. The method is rapid and accurate, and can 
be carried out in very dilute solution; it may also be used in the 
reverse sense to estimate stannous chloride. C. F. B. 


Electrolytical Separation of Mercury from Bismuth. By 
E. F. Surrn and J. B. Morzr (Zeit. anorg. Chem., 4, 96—99).—It is 
not the case, as is implied in Classen’s. Quantitative Analyse durch 
Electrolyse, 3rd ed., p. 147, that mercury can be separated from bis- 
muth by electrolysis in a solution containing free nitric acid. The 
mercury is, it is true, completely precipitated, except when the 
current is small and the amount of acid large, but it is always con- 
taminated with bismuth, as, indeed, Classen has himself stated 
(Ber., 19, 325), and some bismuth is also deposited on the en 

C. F. B. 


Electrolytic Separations. By E. F. Smira and J. B. Mover 

(Zeit. anorg. Chem., 4, 267—272; compare Smith and Saltar, J. Anal. 
Chem. 7, 128).—Mercury from Lead.—Mercury, as mercuric nitrate, 
0°1150 gram ; lead, as nitrate, equivalent to 00126 gram of lead per- 
oxide; nitric acid (sp. gr. 1°3), 30 c.c.; total volume, 175 c.c.; 
current, 1°8 c.c. detonating gas per minute. Mercury deposited, 
0°1150 gram; lead peroxide deposited, 0°0126 gram. 
' Silver from Lead.—Silver, as nitrate, 0°1208 gram ; lead, as nitrate, 
equivalent to 0°0144 gram of lead peroxide; nitric acid (sp. gr. 
1°3), 15 ¢.c.; total volume, 200 c.c.; current, 1'8 c.c. detonating gas 
per minute; silver deposited, (1) 0°1023, (2) 0°1028 gram ; lead per- 
oxide deposited, (1) 0°0144, (2) 0°0145 gram. 

Copper from Cadmium.—Copper, as sulphate, 0°1341 gram; 
cadmium, as nitrate, 0°l gram ; nitric acid (sp. gr. 1°2), 5 ¢.c.; total 
volume, 200 c.c.; current, 0°6 c.c. detonating gas per minute. 
Copper obtained, 0°1346 gram, containing no cadmium. 

Copper from Zinc.—Metals, the same weight as for copper from 
cadmium; nitric acid (sp. gr. 13), 5 ¢.c.; total volume, 200 c.c.; 
current, | c.c. detonating gas per minute; copper deposited, 0°1345. 

Copper from Zinc, Cobalt, and Nickel—Metals, the same weights ; 
nitric acid (sp. gr. 1°3), 5 c.c.; total volume, 200 c.c.; current, 0°4 c.c. 
detonating gas per minute. Copper deposited, 0°1339 gram. 

Copper from Iron and Zinc.—Metals, the same weights; volumes, 
the same; current, 0°7 c.c.; copper deposited, 0°1340 gram. 

Bismuth from Cadmium.—Bismuth, as nitrate, 00718 gram; 
cadmium, as nitrate, 0-1 gram; nitric acid (sp. gr. 11), 15 c.c.; 
total volume, 180 c.c.; current, 1°6 c.c.; bismuth deposited, 0°0716 


gram. 
Bismuth from Nickel.—Bismuth, 00718 gram; nickel, 0:1 gram; 
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nitric acid (sp. gr. 13), 3 c.c.; total volume, 200 c.c.; current, 
0°2 c.c.; bismuth deposited, 0°0716 gram. ° 

Bismuth from Cobalt.—Bismuth, 0°0718 gram; cobalt, 0°1 gram; 
nitric acid (sp. gr. 1°3), 3 c.c.; current, 0-2 c.c.; bismuth deposited, 
0°0714 gram. 

Bismuth from Cobalt, Nickel, and Zinc.—Bismuth, 0:0718 gram; 
zinc, 0°1 gram ; nickel, 0°l gram; cobalt, 0'1 gram; nitric acid (sp. 
gr. 1°3), 8 c.c.; total volume, 200 c.c.; current, 0°4 c.c. Bismath 
deposited, 0°0718 gram. The separation is attended with greater 
difficulty than the separation of bismuth from any one of these three 
metals. ' 

The authors conclude that nitric acid solutions are not so well 
adapted as those containing sulphuric acid for the electrolytic separa- 
tion of bismuth from other metals (compare Abstr., 1886, 923). 

A. G. B. 

Estimation of Manganese Oxides by means of Hydrogen 
Peroxide. By A. Carnot (Compt. rend., 116, 1295—1297).—When 
an oxide of manganese is mixed with hydrogen peroxide in presence 
of an acid, the volume of oxygen given off is double that of the oxygen 
present in the oxide over and above that required to form manganous 
oxide. The oxide is placed in a flask fitted with a cork, which carries 
a delivery tube and a funnel with a stop-cock. Dilute nitric acid 
(2:3) is then added, and, after evolution of carbonic anhydride has 
ceased, the stop-cock is closed. A measured volume of hydrogen 
peroxide solution is then poured into the funnel, and is allowed to 
run gradually into the flask, the oxygen evolved being collected 
over water. If the temperature and pressure remain constant during 
the experiment, the volume of gas collected, less the volume of the 
hydrogen peroxide solution added, is the volume of the oxygen - 

C. H. B. 

Estimation of Manganese by Oxydimetric Methods. By A. 
Carnor (Compt. rend., 116, 1375—1378).—The estimation of mangan- 
ese by oxydimetric methods requires that the metal shall be in a 
definite state of oxidation. The ordinary methods of heating the 
oxide or the nitrate do not give trustworthy results. If, however, 
the manganese is dissolved in concentrated nitric acid and potassium 
chlorate is added in successive small quantities to the warm liquid, 
manganese peroxide is precipitated, and the other metals, as a rule, 
remain in solution. The whole of the iron is not eliminated at the 
first, but a repetition of the treatment (the manganese peroxide being 
first dissolved in a mixture of nitric acid and hydrogen peroxide) 
yields a pure product. 

Even better results are obtained by mixing the manganese solution 
with hydrogen peroxide, and then quickly adding excess of ammonia 
and boiling the liquid for some minutes. The product has the com- 
position Mn,O, or MnO,5MnO,. Large quantities of ammonium 
salts tend to prevent the formation of the peroxide, but their influ- 
ence can be counteracted by the use of a larger quantity of hydrogen 
peroxide. Copper, zinc, nickel, and cobalt, if present, are partially 
precipitated in the form of manganites, but the elimination of these 
metals is easily secured by repeating the precipitation. With large 
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quantities. of copper, nickel, and zinc, three precipitations usually 
suffice; with cobalt, five may be necessary. Iron does not affect the 
results of the analysis, but it may be removed, if desired, by first 
precipitating with nitric acid and potassium chlorate, dissolving the 
precipitate in dilute nitric acid and hydrogen peroxide, and then pre- 
cipitating with hydrogen peroxide and ammonia. 
_ The manganese may also be precipitated by bromine and ammonia 
in the cold, if care is taken that the bromine remains in contact with 
the almost neutral manganese solution for some time ; but the method 
is not so convenient as that just described. The precipitate has the 
composition Mn,O,,, and must be well washed with hot ws 
C. H. B. 

Estimation of Manganese in Minerals. By F. Jean (Bull. Soc. 
Chim. [3], 9, 248—252).—Pattinson’s method of estimating mangan- 
ese consists in precipitating the metal as dioxide and titrating the 
latter with strongly acidified ferrous sulphate, and subsequently with 
potassium dichromate. The author prefers to employ oxalic acid and 
potassium permanganate. This method is to be recommended when 
a series of manganese estimations have to be made, but it has the 
inconvenience of requiring a large number of solutions, and, on this 
account, the author prefers the following:—The finely pulverised 
mineral is decomposed by hydrochloric acid, the solution evaporated 
to dryness, and the silica collected and weighed. The filtrate is made 
up with water to a volume of 100—200c.c. 25—50 c.c. of it is pre- 
cipitated by sodium carbonate, the precipitate collected, redissolved 
in 50 c.c. of nitric acid (sp. gr. 12), and the solution boiled for a 
quarter of an hour with potassium chlorate (6—8 grams), whereby 
the whole of the manganese is precipitated as dioxide. It may be 
weighed as Mn,Q,, or titrated with oxalic acid ard potassium perman- 

anate. a 

. The author has obtained good results with Guyard’s method, 
operating in the manner described by Campredon (Mon. Sci., 1892). 
It is specially applicable in the case of spiegel-eisen, manganese steel, 
and ferro-manganese. The substance is decomposed by aqua regia, 
the nitric acid expelled by evaporation, and hydrochloric acid added. 
The solution is maintained at 80°, and treated with an excess of zinc 
oxide or calcium carbonate, whereby, after well shaking, the iron is 
precipitated ; it is then made up to about 500 c.c. with hot water, 
and titrated with potassium permanganate. Test analyses are not 


given. A, R. L. 


Estimation of Iron and Aluminium in Bone Black. By F. 
G. Wiecumann (Chem. News, 67, 311—312).—The author has devised 
the following scheme, which offers all the advantages of the Glaser 
and the Stutzer methods:—5 grams of the sample is dissolved in 
30 c.c. of hydrochloric and 10 c.c. of nitric acid, and made up to 
500 e.c. 100 c.c. of the filtrate is put into a 250 c.c. flask, and mixed 
with 25 c.c. of strong sulphuric acid. After well shaking and cooling, 
absolute alcohol is added up to the mark. As contraction takes place, 
it is necessary to add, after some time, a little more alcohol. After 
12 hours, the liquid is filtered off, and 100 c.c. is evaporated in a 
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platinum dish until the spirit is expelled. ‘The remaining solution is 
washed into a beaker with 50 c.c. of water, heated to boiling and 
rendered alkaline with ammonia, the excess of which must now be 
completely expelled by boiling. After washing the precipitate 
thoroughly with boiling water, the filter containing it is placed in a 
beaker containing 150 c.c. of molybdic solution at 40°, and then kept 
for about 12 hours at 65°. The liquid is filtered, and the precipitate 
well washed with a 10 per cent. solution of ammonium nitrate. The 
filtrate is rendered alkaline with ammonia and boiled for a few hours, 
a little ammoniacal water being added from time to time. The pre- 
cipitate now consists of ferric and aluminic hydroxides, but to free it 
from traces of molybdic acid, it must, after washing, be redissolved 
in hydrochloric acid and reprecipitated with ammonia. Finally, the 
precipitate is ignited and weighed, and reported as mixed iron and 
aluminium oxides. . L. pe K, 


Modification of the Stannous Chloride Method of titrating 
Iron. By R. W. Manon (Amer. Chem. J., 15, 360).—To determine 
the end of the reduction in this process, the author employs a solu-, 
tion containing 0°05 gram of platinum, in the form of platinic chloride, 
and 34 grams of mercuric chloride per litre as indicator. Stannous 
chloride in presence of this solution reduces the whole of the ferric 
salt to the ferrous state, and then precipitates a dark cloud of mer- 
curous chloride mixed with metallic mercury and platinum. The iron 
solution is made up to about 125 c.c., and contains 20—40 c.c. of 


hydrochloric acid of sp. gr. 1:20; the liquid is heated almost to the 
boiling point and titrated, after the addition of 15 c.c. of the indicator 
solution. 02 c.c. must be subtracted for the final reaction. Results 


excellent. A. H. 


Analysis of Iron and Steel. By J. Parry and J. J. Moraan 
(Chem. News, 67, 149—150, 161—162, 175—177, 247—248, 259—-261, 
295—296, 307—308).—The authors describe the most trustworthy 
processes in use for the estimation of the minor constituents in iron 
and steel, such as silicon, phosphorus, total and graphitic carbon, 
manganese, copper, arsenic, nickel, cobalt, chromium, aluminium ; 
also tungsten, titanium, calcium, magnesium, and iron oxide. As 
regards the rarer of these substances, the authors remark that, 
although, no doubt, frequently occurring, they are but rarely recorded 
in analytical certificates, for the simple reason that they are seldom 
looked for. 

Iron oxide (Fe;0,), which is always present in the samples, is best 
estimated by a process devised by Parry. 10 grams of the sample is 
dissolved at a gentle heat in 5U0 c.c. of a mixture of potassium di- 
chromate and sulphuric acid (1 part of acid to 6 parts of saturated 
dichromate solution). When it is judged that the whole of the iron 
has dissolved, the solution is allowed to remain until settled, when 
the supernatant liquid is passed through a filter. The insoluble 
residue is now washed a few times with water by decantation, and 
afterwards digested with aqueous potash to remove the silica. The 
residue is now well washed on the filter, first with the alkali and then 
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with water, until the alkali has been completely removed. The filter 
is afterwards strongly ignited, and the residual ferric oxide weighed. 
L. ve K. 

Separation of Nickel and Cobalt by means of Nitroso-;- 
naphthol. By G. v. Kyorre (Zeit. angw. Chem., 1893, 264—269).— 
The author recommends the following process for the assay of com- 
mercial nickel:—5 grams of the sample is dissolved in 50 c.c. of 
nitric acid of sp. gr. 1°2, in a covered beaker. When dissolved, the 
liquid is put into a porcelain dish, 10 c.c. of sulphuric acid is added, 
and the whole evaporated until sulphuric acid fumes begin to be 
evolved ; when cold, water is added, and the mixture heated until 
all the nickel sulphate has dissolved. Any insoluble silicic acid is 
then collected, and should, after weighing, be tested as to its purity 
by means of hydrofluoric acid. 

The filtrate is mixed with 50—100 c.c. of solution of hydrogen 
sulphide and warmed to assist the separation of any copper sulphide, 
which may then be collected, wake with solution of hydrogen 
sulphide, and converted into oxide by ignition. The filtrate is con- 
centrated and, after cooling, made up to 250 c.c. 100 c.c. is pipetted 
off and freed from iron by the addition of ammonia. As the iron pre- 
cipitate always contains nickel, it must be twice redissolved and 
reprecipitated. In another portion, the joint nickel and cobalt are 
precipitated by electrolysis. The solution is mixed with 5 grams of 
sodium sulphate and a large excess of ammonia (sp. gr. 0°91). The 
author employed 6—8 Meidinger cells, or Giilcher’s thermo-column. 
Sodium sulphate is preferable to ammonium sulphate, as the latter 
forms a less soluble double compound with the nickel. After weigh- 
ing, the metal is dissolved in nitric acid, evaporated with sulphuric 
acid, dissolved in dilute hydrochloric acid, and the cobalt precipitated 
by the addition of nitroso-8-naphthol. Formerly the author adopted the 
plan of mixing the dried precipitate with oxalic acid before ignition, 
as the compound is slightly explosive; but he has found that the 
conversion of the salt into oxide (Co,0,) may be effected, without 
risk, by introducing the moist filter containing it straight into a 
platinum crucible, which is then at once heated to redness. Operat- 
ing in this manner, it is also easier to get rid of the last traces of 
carbonaceous matter. The test analyses given are highly satisfactory. 
The process is not only serviceable for the precipitation of cobalt in 
presence of nickel, but also for the separation of iron from aluminium 
and phosphoric acid, iron from copper or manganese, &c. 

L. pe K. 

Quantitative Separations in presence of Hydroxylamine. 
By P. Jannascn and J. Mar (Ber., 26, 1786—1787).—The addition of 
xu certain quantity of hydroxylamine to the solution of a salt before 
precipitating the metal with ammonia has frequently a remarkable 
influence on the result. In some cases, the properties of the preci- 
pitate are considerably altered, in others no precipitate is formed, 
whilst in others precipitates are obtained which are not produced 
when ammonia alone is used. An example of the first effect is found 
in the case of chromium, which is precipiteted from solutions of its 
salts by ammonia in presence of hydroxylamine as a violet-red pre- 
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cipitate ; the latter can be collected and washed with much greater 

ease than the green precipitate obtained by the use of ammonia alone. 
Further investigation of the effect of hydroxylamine in quantitative 

separations is now in progress. H. G. C. 


Assay of Tin Ore. By T. Moons (Chem. News, 67, 267—268).— 
Half a gram of the ore mixed with 5 or 6 grams of powdered zinc (pre- 
pared by triturating melted zinc in a hot iron mortar and separating 
coarser particles by sifting) is placed on, and covered with, a layer of 
the zinc powder in a porcelain crucible, a piece of charcoal is put on the 
top, and the covered crucible heated in a muffle until the volatilisation of 
zinc nearly ceases. When cool, the charcoal is removed, and the crucible 
and its contents treated with hydrochloric acid. The filtered solu- 
tion is concentrated, made to contain a quarter of its volume of hydro- 
chloric acid, heated nearly to boiling for 15 minutes with 5 or 6 grams 
of granulated lead, the solution poured into a measured excess of 
ferric chloride solution, and the unreduced iron titrated with cuprous 
chloride, using potassium thiocyanate as an indicator; from the 
‘amount of iron reduced the amount of tin is found. The heating 
with lead reduces stannic to stannous compounds without the pro- 
duction of metallic tin. D. A. L. 


Method for the Simultaneous Estimation of Carbon and 
Nitrogen in Organic Compounds. By F. Kiincemann (Annalen, 
275, 92—102).—The method is that of Frankland and Armstrong 
(this Journal, 21, 109). The substance (0°1—0'15 at most) is burnt 


with copper oxide in a tube which is exhausted before and after the 
experiment with a Sprengel pamp. The total volume of the gaseous 
products is measured, and subsequently that of the residual gas after 
the absorption of the carbonic anhydride. One experiment takes 
about 2} hours. A. R. L. 


Detection of Adulteration in Wines. By Marovusy (Bull. 
Soc. Chim. [3], 9, 13—16).—Test papers are prepared by soaking 
blotting-paper in the necessary reagents and drying. From the 
appearance of the spots caused by drops of wine on the various 
papers, it is possible to detect many sophistications, as is evidenced 
by a table given of the appearances of the centres, intermediate and 
exterior zones of the spots given by wines to which various foreign 
substances have been added. Foreign colouring matters generally 
show their effect more in the central and intermediate portions of the 
spots, the exterior zone being characteristic of the natural colouring 
matters of the wine. W. T. 


Estimation of the Dry Residue from Wine. By J. A. Mutter 
(Bull. Soc. Chim. [3], 9, 6—10).—The author describes a method of 
obtaining the dry residue by evaporation at 100° in a current of dry 
carbonic anhydride. From a series of experiments, the rates of 
desiccation for wines containing varying quantities of glycerol are 
deduced ; hence the absolute residue at. 100° may be calculated by sub- 
tracting from the residue, after 12 hours desiccation, a quantity de- 
pending on the percentage of glycerol present and the quantity of 
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“wine taken for evaporation, provided that the residue is not much 
-more than 0°1 gram, and the desiccation is carried on exactly in accord- 
‘ance with the prescribed method. 

‘When the dry residue is obtained by means of the vacuum desic- 
cator, the loss of glycerol at 15° may be neglected, but a correction 
‘should be applied for loss near 30°. W. T. 


Identification and Estimation of the Lactoses in different 
Milks. By G. Denicits (J. Pharm. [5], 27, 413—417).—Milk of 
woman, ass, mare, cow, goat, sheep, or bitch yields in each case the 
same crystallised lactose when the whey is evaporated. The whey 
itself possesses the same reducing power as a solution of lactose of 
the same strength, but not the same rotatory power, except after 
hydrolysis ; it behaves as if it contained, in addition to lactose, a sub- 
stance which does not reduce Fehling’s solution, but which is, in the 
case of the woman and bitch, dextrorotatory; in the case of the ass 
and mare, levorotatory, but in all cases loses its optical activity when 
hydrolysed with dilute acid at 106—110°. 

In the estimation of lactose in milk, it is thus best to make use of 
the reducing power, rather than the optical activity. In a 100 c.c. 
flask ‘are placed 10 c.c. of the milk, 2°5 c.c. of a 5 per cent. solution 
of sodium metaphosphate, and 60—70 c.c. of water; the mixture is 
shaken, 0°5 c.c. of hydrochloric acid is added, and the whole is made 
up to 100 c.c., shaken, and filtered. The reducing power of the whey 
thus obtained is determined by means of Fehling’s solution, previously 
standardised against a solution of pure lactose of known strength. 

C. F. B. 

Polarimetric Examination of Gums. By Guicnarp (Bull. 
Soc. Chim: [3], 9, 19—20).—The author finds several samples of 
gums, among a number examined, to be dextrorotatory, notwith- 
standing the assertion of Béchamp that there are no dextrorotatory 
gums. Commercial acetic acid dissolves the greater part of the 
dextrorotatory samples, but simply converts the levorotatory gums 
into opaque white substances without change of form. The materials 
examined consist of mixtures of gums of different rotatory powers. 

T 


Note.—The authur appears to be unacquainted with O’Sullivan’s 
“‘ Researches on Gedda Gums,” Trans., 1891, 1029.—[Eprrors. ] 


Detection of Hydrocyanic acid. ByS. Lops (J. Pharm. [5], 
27, 550—553; from Revista d.-Cursos d. Faculd. d. Med., Rio de 
-Janeiro).—Some of the observations in this paper have been recently 
published by Autenrieth (this vol., ii, 393). It is suggested that 
mercuric cyanide should be looked for after testing for alkaline 
cyanides ; the liquid is acidified with tartaric acid, ammonium chloride 
is added in excess, and the mixture is distilled; a double chloride of 
mercury and ammonium is formed, and hydrogen cyanide distils over 
with the steam. To test for poisonous cyanides in the presence of non- 
poisonous ones, such as potassium ferrocyanide, the substance is first 
heated at 100° with milk of lime, in order to decompose ammonium 
salts, which, if present, might form volatile ammonium cyanide by 
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reacting with the ferrocyanide ; when all the ammonia has been driven 
off the solution is filtered, and tested as described by Autenrieth. 

; C. F. B. 

Estimation of Thyocyanic, Hydrocyanic, and Hydrochloric 
acids. By P. L. Jumgau (Bull. Soc. Chim. [3], 9, 346—351).— 
Thiocyanates can be titrated with accuracy in the presence of hydro- 
chloric or sulphuric acid by a solution of potassium permanganate, 
standardised by a solution of ammonium thiocyanate, itself valued 
by titration with silver nitrate in the usual manner. All the sulphur 
is converted into sulphuric acid, hydrocyanic acid being liberated ; 
the permanency of the permanganate in the solution marks the end 
of the titration. If sulphates are to be determined in the liquid, they 
may be precipitated by barium chloride, after the titration, and the 
amount of barium sulphate corresponding with the thiocyanate 
deducted from the weight of the precipitate. If hydrochloric or 
hydrocyanic acid has to be estimated in a liquid as well as thio- 
cyanic acid, one part of the solution may be precipitated with silver 
nitrate and the precipitate weighed, whilst the thiocyanic acid is de- 
termined in another portion by the method indicated. Or the silver 
precipitate may be dissolved in hot ammonia, the silver precipitated 
‘by hydrochloric acid, and the thiocyanic acid determined by titration 
in the filtrate. Should thiocyanic, hydrocyanic, and hydrochloric 
acids have to be all estimated in the same solution, the silver pre- 
cipitate from one portion of it is treated as described above, in 
order to estimate the thiocyanic acid. The silver precipitate 
from another portion is treated by the Kjeldahl process, Nord- 
hausen sulphuric acid and metallic mercury being used in place 
of the ordinary strong sulphuric acid and mercuric oxide; by this 
means the nitrogen of the cyanide and thiocyanate is estimated as 
ammonia; as the thiocyanate has been already estimated, the cyanide 
may be calculated; the weight of the chloride in the silver pre- 
cipitate is determined by difference. The hydrochloric acid ‘may 
also be estimated directly by oxidising the thiocyanic acid in the 
original solution by potassium permanganate, in the presence of 
sulphuric acid, expelling the hydrocyanic acid by ebullition, pre- 
ferably in the presence of zinc, and precipitating the hydrochloric 
acid with silver nitrate. A. G. B., 


Detection of Free Salicylic acid in Salicylaldehyde and 
Methylsalicylic acid. By A. Scunercans and J. E. Gerocx (Zeit. 
anal. Chem., 32, 363 ; from Pharm. Centralhalie, 33, 40).—The violet 
colour produced by ferric salts in solutions of salicylaldehyde and 
methylsalicylic acid disappears on the addition of ether, chloroform, 
amyl alcohol, ethylic acetate, carbon bisulphide, light petroleum, 
paraffin oil, benzene, toluene, or xylene, whilst that produced by 
salicylic acid remains. To detect the free acid in artificial winter- 
green oil, the substance is shaken with 500 parts of water, and to 
100 e:c. of the liquid is added 1 c.c. of a highly-dilute ferric chloride 
solution. If, on the addition of 5 c.c. of chloroform, the violet colour 
disappears, salicylic’ acid is absent, but in- presence of 0:02 milli- 
gram, the colour will still remain visible when seen against a white 
background. M. J. 8S. 
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Analysis of Tobacco. By V. Vepripi (Zeit. anal. Chem., 32, 
277—296).—The author has submitted to an experimental study each 
step in the methods of Kosutany and Kissling respectively for the 
estimation of nicotine. 

Kosutany’s method consists in freeing the tobacco from ammonia 
by mixing with lime and exposing over acid, then washing out the 
free nicotine with cold water, transferring it from the watery extract 
to light petroleum by shaking, then removing from the petroleum 
solution by shaking with N/10 sulphuric acid, and titrating the excess 
of acid. In Kissling’s method, the tobacco is mixed with weak 
alcoholic soda and extracted in a Soxhlet’s apparatus with ether; the 
ether is distilled off, and the residue, mixed with strong soda solution, 
is distilled with steam, when the nicotine passes over and is titrated 
in the distillate. 

The chief source of error in Kosutany’s method it that the petr- 
oleum does not completely abstract the nicotine from its aqueous solu- 
tion. The results obtained by Kissling’s method are, on the other 
hand, too high, unless care be taken to get rid of ammonia completely 
before exhausting with ether, since the ammonia is but partially re- 
moved during the evaporation of the ether, and consequently accom- 
panies the nicotine in the subsequent distillation with steam. More- 
over, certain of the nitrogenous constituents of the tobacco are 
dissolved by the soda, and during the distillation yield ammonia. 

M. J. S. 

Detection of “Saccharin” in Beer. By F. Ganrrer (Zeit. 
anal. Chem., 32, 309—312).—The author confirms Bérnstein’s state- 
ment that Remsen’s reaction can be employed for the detection of 
“ saccharin ” in spite of the fact that resorcinol, when heated alone with 
sulphuric acid, yields a trifling green fluorescence. The fluorescence 
produced by “ saccharin ” is so intense that it is visible with a degree 
of dilution which conceals that produced by resorcinol (Abstr., 1888, 
760; and 1889,449). Thetest cannot, however, be applied directly to an 
ethereal extract of beer residue, since this extract contains a substance 
seemingly a resin, which gives the green fluorescence with as great 
intensity as “sacchariu” itself. Other methods of detection, such as 
fusion with alkali carbonate and nitrate, and examination for sulph- 
ates, and the salicylic acid reaction, are useless, on account of the 
small quantity of the “saccharin” to be tested for. The following 
method, however, seems trustworthy :—Half a litre of beer is evapor- 
ated to a syrup and, after the addition of a few drops of hydrochloric 
acid, is shaken in a stoppered bottle with 200 c.c. of 95 per cent. 
alcohol. The clear solution decanted from the precipitate is evapor- 
ated and the residue is shaken with ether. The ethereal extract is 
evaporated and the residue boiled with water. The aqueous solution 
when evaporated leaves the “saccharin” in a sufficiently pure condi- 
tion to allow of its recognition by its intensely sweet, characteristic 
taste, this taste never being observed in the residue from pure beer. 


M. J. S. 
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Refractive Powers for a Ray of Infinite Wave-length. By 
R. Nastnt (Gazzetta. 23, i, 347—353).—The author gives a summary 
and critique of recent work on refraction constants calculated for the 
ray A of infinite wave-length. W. J. P. 


Specific Inductive Capacities and Refraction Constants. By 
S. Paguiant (Gazzetta, 23, i, 537—552).—Maxwell has shown that 
the specific inductive capacity, K, and the refractive index for a ray 
of infinite wave-length, a«,, of any substance are in the relation 
K = »*,,; if, however, the electrical resistance is infinite, a condition 
which holds approximately for organic compounds, it follows, from 
the electro-magnetic theory of light, that the refractive index is 
independent of the wave-length; the dispersion may hence be dis- 
regarded. Joubin has enunciated a connection between the molecular 
weight, M, and the refractive index, wu, of a substance, which may be 
resolved into the following expression, 


M 
w-1=0\/5, 


where N is the number of atoms in the molecule and C is a constant. 


pgs 
d 


Now, taking Gladstone’s refraction formula and substituting 


this value in the equation for the specific inductive capacity given 
above, Joubin’s expression becomes 


ey 
Ee / = 


Similarly, using Ketteler’s refraction formula 


putting « = 0, the expression 


ck 
Sara oe Oe eoeeeneeeeresesese (2), 


is obtained, in which U is the molecular volume. 

The values of C,, calculated for a long series of organic substances 
of different types, are more concordant than those of C,, and both are 
more constant than the values of C;, calculated by Landolt and Jahn 
from the equation 

K—-1 
gs Sareea 00s020sesces cos (3). 

The agreement of the values C, for homologous series is very close. 
By transposing equation 2, so as to obtain an expression for K, it is 
seen that, in a homologous series, K and M should change in the same 
sense ; owing probably to the sma! differences between the values of 
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K and the experimental errors incurred in its determination, several 
exceptions are to be noted amongst the hydrocarbons. 

If K is eliminated from equations 1, 2, and 3, expressions contain- 
ing only »,, M, N, U, and a constant may be readily obtained ; on 
calculating the constants from these, it is found that the expressions 
derived from equations 1 and 2 give more concordant results than 
that from equation 3. W. J. P. 


Electromotive Force in Electrolytic Analysis. By H. Frev- 
DENBERG (Zeit. physikal. Chem., 12, 97—124).—It has been shown 
that different values of the electromotive force are necessary to 
electrolytically decompose aqueous solutions of different salts. In 
some cases, the electrolytic separation of two metals from a mixed 
solution of their salts may be effected by choosing an electromotive 
force just sufficient to decompose one salt, but insufficient to decom- 
pose the other. The author has made a large number of experiments 
on this subject, and has succeeded in effecting the separation, in acid 
solution, of various metals which show normal decomposition values 
of the electromotive force. Thus, silver may be separated from arsenic 
and bismuth; mercury from copper, bismuth, and arsenic; and, 
finally, copper and bismuth from cadmium and arsenic. Solutions 
with abnormal decomposition values were also investigated, without 
practical result in the case of the oxalates, phosphates, and ammonium 
double salts. Cyanides and sulpho-salts, however, often give methods 
of separation. For example, silver may be separated from antimony, 
and mercury from copper and cadmium in potassium cyanide solution, 
and mercury may be separated from antimony and arsenic in am- 
moniacal solution. J. W. 


Influence of Boric acid on the Electrical Conductivity of 
Aqueous Solutions of Organic Acids. By G. Macnanint (Gazzetta, 
23, i, 197—251; compare Abstr., 1892, 256, 1625).—The author 
confirms his previous conclusions with regard to the influence of 
boric acid on the electrical conductivity of organic acids, and has 
further investigated the change in electrical conductivity produced 
by adding boric acid to solutions of 8-hydroxypropionic, hydroxy- 
butyric, a-hydroxyvaleric, trichlorolactic, levalinic, malic, hydro- 
chelidinic, cineolic, pyromucic, isodehydracetic, hydroxydehydracetic, 
mesoxalic, tartronic, mucic, pyrrolinecarboxylic, acetylpyrrolinecarb- 
oxylic, n-methyl-a-pyrrolineglyoxylic, phenylpyrrodiazolic, meconic, 
trichlorodiketopentamethylenehydroxycarboxylic, meta- and para- 
hydroxybenzoic, ortho- and para-nitrosalicylic, protocatechuic, ortho-, 
meta-, and para-cresotinic, orthocoumaric, hippuric, caffeic, cuminol- 
carboxylic, paraxylenolcarboxylic, benzylcresotinic, B-resorcilic, pyro- 
gallolcarboxylic, tropic, vanillic, guaicolcarboxylic, opianic, dipheny]l- 
glycollic, apionylketonic, quinic, and parahydroxyquinolineortho- 
carboxylic acids. The electrical conductivity of acids which do not 
contain hydroxyl in addition to a carboxyl group is never increased 
by adding boric acid to their aqueous solutions. Hydroxy-acids which 
contain the hydroxyl group in the a-position relatively to the carboxyl, 
whether open or closed chain compounds, always undergo an increase in 
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electrical conductivity ou the addition of boric acid to their aqueous 
solutions; this rule seems to be obeyed independently of the other 
groups present in the molecule, and holds whether the hydroxyl group 
is attached to a primary, secondary, or tertiary carbon atom. In 
general, no augmentation in electrical conductivity is observed with 
acids containing an hydroxyl group in any but the a-position to the 
carboxyl; the reverse is true, however, with gallic and protucatechuic 
acids. W. J. P, 


Constitution of Metalamine Salts. By A. Werner and A. 
Mrotati (Zeit. physikal. Chem., 12, 35—55).—The molecular conduc- 
tivity of equivalent solutions of luteocobaltic bromide, Co(N H;).Brs, 
roseocobaltic bromide, Co(NHs;)5;(H.0)Br;, and tetramineroseocobaltic 
bromide, Co(NH;),(H,0O).Brs, varies very slightly (from 442 to 417 
for 2000), 80 that the substitution of water for ammonia in the salts 
has no marked direct effect on their basic properties. The molecular 
conductivities of bromopurpureocobaltic bromide, [CoBr(NHs)5]Br., 
and of xanthocobaltic bromide, [Co(NO.)(NH;);|Br2, are not much 
greater than half those of the luteo- and roseo-salts. When bromo- 
tetraminepurpureocobaltic bromide, [Co(NH;),(H,0)Br]Br., is dis- 
solved in water, the violet solution changes gradually into pink, the 
conductivity at the same time increasing. This is due to the gradual 
conversion of the salt into tetramineroseocobaltic bromide by a 
process of hydration. Other examples of similar changes were 
observed. 

Hexaminecobaltic nitrite, Co(NH;);(NO,)3, and platosemidiamine 
chloride are practically non-electrolytes; platosamine chloride con- 
ducts slightly. In the case of many of the platinum compounds, the 
conductivity rises from a very small amount to considerable propor- 
tions on standing. 

Double salts, such as Erdmann’s compound, [Co(NH;).(NO,),]K, 
give numbers for the conductivity which correspond with the assump- 
tion of a dissociation into two ions, 

The author’s results, in general, confirm the conclusions arrived at, 
on purely chemical grounds, as to the distribution of the positive and 
negative groups with regard to the metallic atom in the molecule. 

J. W. 

Electrical Furnace. By Satapin (Bull. Soc. Chim. [3], 9, 133— 
136).—The principle of this apparatus is the same as that of the 
electrical cautery. A platinum spiral, rendered incandescent by means 
of a current of electricity, is placed in a vessel of refractory material, 
and the whole enclosed in a cast-steel case. A side opening in the 
case communicates with a pump and manometer, and admits of the 
pressure being increased to 1000 atmospheres ; the range of tempera- 
ture is 1500—1800°, and is measured by a platinum-rhodium couple. 
Details of the construction of the furnace are given in the original 
paper. J. B. T. 


Fusion and Volatilisation of Metals and Oxides in the 
Electric Arc. By H. Moissan (Compt. rend., 116, 1429—1434).— 
In order to condense and collect the substances that sublime, a copper 
U-tube, through which a rapid current of cold water is continually. 
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passing, is introduced into the electric furnace immediately above 
the crucible containing the substance under investigation. Asbestos 
cardboard placed above the opening through which the (J-tube is 
introduced serves also to condense some of the vapour. 

When magnesium pyrophosphate is submitted for five minutes to 
the action of the arc formed by a current of 300 ampéres and 65 
volts, a sublimate of magnesium oxide and ordinary phosphorus is 
obtained. Asbestos, with 300 ampéres and 75 volts, almost com- 
pletely volatilises in a few minutes, and leaves only a small residue of 
the fused silicate, together with a small globule of magnesium 
silicide. 

Copper, with 350 ampéres and 70 volts, volatilises rapidly, and 
condenses’ in globules. The vapour forms cupric oxide in contact 
with air. Silver readily enters into ebullition, and distils more 
easily than zirconia or silica. It condenses in fused globules, a 
grey, amorphous powder, and arborescent fragments. Platinum 
melts almost immediately, and very soon begins to volatilise, condens- 
ing in brilliant globules and also in the form of a powder. Alum- 
inium, with 250 ampéres and 70 volts, likewise volatilises, and 
condenses in small spherales. Tin, with 380 ampéres and 80 volts, 
volatilises readily, and condenses in small globules and in fibrous 
masses. Gold, with 360 ampéres and 70 volts, volatilises to a con- 
siderable extent, even in six minutes, and condenses in small spheres. 
Manganese, with a current of 380 ampéres and 8!) volts, volatilises 
very readily; 400 grams of the metal left only a small residue of the 
carbide after heating for ten minutes. Iron, with 350 ampéres and 
70 volts, volatilises, and condenses as a grey powder mixed with some 
very brilliant, malleable scales. Uranium, with 350 ampéres and 75 
volts, volatilises readily, and condenses in small, non-magnetic 
spheres free from carbon. 

Silicon volatilises with 380 ampéres and 80 volts, and condenses in 
small spheres, mixed with a grey powder and a small quantity of 
silica. Carbon, with 370 ampéres and 80 volts, rapidly changes into 
graphite and then volatilises, condensing in very light, thin, trans- 
lucid, maroon-coloured plates, similar to or identical with the maroon- 
coloured variety of carbon observed by Berthelot. It burns easily in 
oxygen. 

Calcium oxide, with 350 ampéres and 70 volts, volatilises after 8 or 
10 minutes, and with 400 ampéres and 80 volts it volatilises in five 
minutes. The oxide condenses entirely as an amorphous powder. 
With 1000 ampéres and 80 volts, 100 grams of the volatilised oxide 
can be obtained in five minutes. 

Magnesium oxide is more difficult to volatilise than calcium oxide, 
and its boiling point is near its melting point. With 360 ampéres and 
80 volts, it gives off a quantity of vapour; and with 1000 ampéres 
and 10 volts, distillation becomes very rapid. C. H. B. 


Discoverer of the Method of determining the Density of 
Solids by Suspension. By W. Ostwatp (Zeit. physikal. Chem., 12, 
94).—The author points out that the discoverer of the method of 
finding the density of solids by suspension is not Dufour, as Retgers 
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states, but Davy, who determined (in 1808) the specific gravity of 
sodium by finding the proportions in which sassafras oil (sp. gr. 
1:096) and naphtha (sp. gr. 0°861) must be mixed in order to produce 
a liquid in which the metal remains suspended without sinking or 


floating. J. W. 


Formation of Supersaturated Solutions. By A. L. Pormirzi 
(J. Russ. Chem. Soc., 25, 73—75).—The following rule regarding the 
formation of supersaturated aqueous solutions is stated by the author. 
Only those saline hydrates can form supersaturated solutions .whose 
dissociation tension in dry air at the ordinary temperature is consider- 
able. Salts containing water of crystallisation, which do not decom- 
pose at the ordinary temperature in dry air or in a vacuum, or 
decompose only very slowly, are incapable at that temperature of 
giving supersaturated solutions. 

The behaviour of the chlorates and bromates of the alkaline earths 
is cited in illustration. J. W. 


Influence of Hydration on Solubility. By N. S. Kurnaxorr 
(J. Russ. Chem. Soc., 24, 629—631).—Le Chatelier stated the rule 
that when a substance forms two hydrates, the hydrate containin;, 
least water is more soluble than the higher hydrate at any tempera- 
ture below the point of transformation. The author finds a great 
number of apparent exceptions to this rule amongst the ammonio- 
metallic compounds. For example, the chlorides and nitrates of the 
roseopentamine bases MX;,5NH;,H,O (where M = Co, Cr, or Ir) 
are much more soluble than the corresponding anhydrous forms 
MX;,5NHs, the purpureopentamine salts. He also mentions the fact 
that organic anhydrides (acid anhydrides, lactones, oxides, &c.) are 
less soluble in water than the corresponding hydrated compounds. 

The following solubilities were found by V. Meyer’s method for 
various ammonia compounds of cobalt. 


100 parts of water dissolve 


CoCl;,5NH. CoCl;,5NH;,H,0. CoCl;,6NH,. 
16°12 4°26 
24°87 — 
— 12°74 
J. W. 


Non-electrolytic Dissociation in Solutions. By M. WitprEr- 
MANN (Ber,, 26, 1773—1786).—In salt solutions the author recog- 
nises two sorts of dissociation, electrolytic dissociation into ions and 
a non-electrolytic dissociation of larger molecular aggregates of the 
dissolved substance into smaller. Thus, in a solution of potassium 
chloride, the following substances may be assumed to exist, K,Cl.,, 


+ - + 
KCl, K,Cl, KCl,, K, and Cl. The author is of opinion that this 
additional assumption of non-electrolytic dissociation is sufficient tu 
explain the divergencies existing between the observed data and tl.e 
values calculated on the electrolytic dissociation hypothesis alone, 
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In the present paper, he discusses the electrical conductivity of salt 
solutions which do not in general obey the dilution law applicable to 
weak acids and bases. From an imperfect mathematical discussion, 
based on the above assumption, he deduces formule which show a 
qualitative agreement with the experimental data. J. W. 


The Colour of the Ions. By G. Macnanini (Zeit. physikal. 
Chem., 12, 56—72).—Ostwald, from his researches on the absorption 
spectra of solutions of the permanganates, rosolates, chromoxalates, 
&c., drew the conclusion that the absorption depended on the colour 
of the ions in the solution and not on that of the undissociated 
molecules of the dissolved salt, for all permanganates, for example, 
gave precisely the same absorption in dilute solutions. The author 
contests this conclusion, and shows that the salts of violuric acid give 
red solutions, whilst violuric acid itself gives colourless aqueous 
solutions, although it is dissociated to the extent of 8 per cent. at a 
dilution of 256. It cannot, therefore, be the negative ion which 
causes the absorption in the salt solution, nor can it be the positive 
metallic ion ; so that the colour must come from the undissociated part. 
The absorption for equivalent solutions of potassium, sodium, and am- 
monium violurates is equal. Addition of large excess of potassium 
nitrate to a solution of potassium violurate does not influence the 
absorption, although it diminishes the degree of dissociation. 

J. W. 


Influence of Dilution on the Velocity of Chemical Reactions. 
By V. Ometyansky (J. Russ. Chem. Soc., 24, 647—663).—The author 
has investigated the influence of dilution on the velocity constant of 
two reactions, namely :— 


I, Iso-C,H,(OH) + (C,H;0),0 = CH,;°CO-C,H,O + C.H,0, 
in bengene solution, and 
II. NEt; + EtI = NEt,I 


in acetone solution. 

In the first column of the following table is given the dilution V, 
in the second the velocity constant K, and in the third their product. 
The measurements were made at 100°. 


I, 

Vv. K. KV. 
1:0 (without solvent) 0°212 0212 
2°0 0178 0°356 
4°0 0123 0°492 
6:0 0°102 0°612 
16°0 00401 0°641 
40°9 0°0165 0°674 
616 0°0107 0°659 
798 000875 0°698 
101°0 0-00682 O92 
149°6 0°00457 0°682 
303°7 0°00220 0°668 
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II. 


Vv. K. KV. 
16-0 0:0676 1:08 
40°9 0°0280 114 
61:0 0°0209 1:27 
8uU'3 0°0159 1:27 

100°8 0°0122 lll 
151°2 0°00805 1-21 


From these tables it appears that after the reacting substances 
have been diluted with 15 times their volume of solvent, the constant 
of velocity of a bimolecular reaction is inversely proportional to the 
dilution. J. 


Vapour Tensions of Solutions of Sulphur and Phosphorus 
in Carbon Bisulphide. By G. GuutieLmo (Real. Accad. Linc., 1892, 
ii, 21U—216.—The author has measured the vapour tensions of solu- 
tions of sulphur and phosphorus in carbon bisulphide by enclosing 
them in a space exhausted by a Sprengel pump, and measuring the 
vapour pressure by means of a manometer. For solutions at ordinary 
temperatures, a glass apparatus was used consisting of two bulbs, 
one to contain pure carbon bisulphide, the other to hold the solution ; 
these vessels could be isolated from each other and from the pump 
by means of suitably-arranged mercury traps. In such an apparatus, 
the vapour tension of the pure carbon bisulphide is first determined, 
then that of the solution; the ratios of the differences of the two 
pressures to the vapour tension of carbon bisalphide at the corre- 
sponding temperatures are therefore proportional to the number of 
dissolved molecules per unit of solution. In the case of sulphur, the 
experiments were conducted between 0° and 13°8°, and show that for 
solutions up to 20 per cent., the molecular depression of the vapour 
tension corresponds with a sulphur molecule containing 8 atoms for 
the more dilute solutions, increasing to 9 for the more concentrated. 

The vapour tensions of several carbon bisulphide solutions of 
phosphorus were measured at U°; the depressions of the vapour 
tensions correspond approximately with a tetratomic molecule for 
dilute solutions (3 per cent.), just as is found by vapour density de- 
terminations. As would be expected, the molecular weight increases 
for more concentrated solutions. 

The solutions are kept stirred by means of steel rods, which are 
enclosed in the exhausted bulbs, and are moved up and down by the 
motion of a horseshoe magnet outside. W. J. 


Determination of Molecular Weights by Beckmann’s Method. 
By G. Baroni (Gazzetta, 23, i, 263—277).—In this preliminary com- 
munication, the author gives a number of data for the boiling points 
of aqueous solutions of boric acid, potassium chloride and bromide, 
sodium chloride, and barium chloride. The immediate continuation 
of the investigation is interrupted by an accident. W. J. P. 
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Phenanthrene as a Solvent in Cryoscopic Determinations. 
By F. Garexti and A. Ferrratini (Gazzetta, 23, i, 442—452).—The 
authors have previously suggested (Abstr., 1892, 156) that the 
abnormal values deduced from cryoscopic determinations of the 
molecular weight of indole in naphthalene solation, result from the 
formation of solid solutions of indole in the crystallising hydrocarbon ; 
they suspected also that the formation of such solid solutions was in 
some way influenced by similarity of constitution between the solvent 
and the dissolved substance. It is now found that the crystals which 
separate on cooling a liquid solution of carbazole in phenanthrene, 
two substances of very analogous constitution, contain a large 
quantity of the dissolved substance ; the crystals deposited from a 
liquid solution containing 7°5 per cent. of carbazole contained 11°42 
per cent. of the latter, whilst a 7°5 per cent. solution of diphenyl- 
amine in phenanthrene deposited crystals containing only 539 per 
cent. of the amido-compound. 

The abnormally small depressions of the freezing points of hydro- 
carbons and allied compounds by benzoic acid have been remarked by 
several investigators. Benzoic acid also gives too small a depression 
of the freezing point of phenanthrene, and the authors suppose that 
this may be found a general rule for organic acids. 

Apart from the great difficulty experienced in purifying phenanthr- 
ene, the authors consider it a better solvent for use in cryoscopic 
determinations than naphthalene; its high constant of depression 
(120) renders it possible to work accurately with very dilute solu- 
tions, whilst its small tendency to volatilise makes it more easy of 
manipulation than naphthalene. A satisfactory series of test experi- 
ments with naphthalene, diphenylamine, thymol, stilbene, metadi- 
nitrobenzene, and n-methylcarbazole is given in illustration of this. 

WwW. & 

Cryohydric Temperatures. By F. A. H. Scnreinemaxers (Zeit. 
physikal. Chem., 12, 73—93).—Guthrie made some experiments on 
the cryohyaric points of systems of mixed salts, but did not arrive at 
any general conclusion. The author now discusses the question from 
the theoretical standpoint, and makes the following deductions. 

When the two salts do not form a double salt, the cryohydric point 
of the mixture is lower than the cryohydric point of a solution in 
equilibrium with either of the salts separately. This conclusion 
receives confirmation both from Gathrie’s and from the author’s 
experiments. 

When a double salt is formed which decomposes on dissolution, 
such as PbI,,KI,2H,O, the cryohydric temperature of a solution 
in equilibrium with the double salt and one of its components is 
lower than the cryohydric temperature of a solution in equilibrium 
with this component alone; and the cryohydric point of a solution in 
equilibrium with the double salt and the component which is not 
deposited is lower than that of a solution in equilibrium with the 
double salt and the component which is deposited. 

When a double salt is formed which dissolves homogeneously 
without decomposition, such as CuSO,.(NH,),50,,6H,O, the cryo- 
hydric temperature of a solution in equilibrium with the double salt 


GENERAL AND PHYSICAL CHEMISTRY. 513 


‘and one of its components is fower than the cryohydric temperature 
of a solution of the double salt alone. 
These conclusions have been confirmed by experiment. J. W. 


Osmotic Pressure. By A. Naccari (Gazzetta, 23, i, 535—537). 
—A porous cell, containing a semi-permeable membrane of copper 
ferrocyanide and fitted with a manometer, is partially filled with 
sugar solution and placed in pure water; water then passes into the 
cell, and the osmotic pressure set up is measured by the manometer. 
The cell is now placed in a more concentrated sugar solution than 
that which it contains, and water passes out; by reducing the atmo- 
spheric pressure in the cell, equilibrium is established between the 
internal and external sugar solutions, although the pressure inside is 
not so great as the osmotic pressure set up when the cell stood in 
pure water and contained the same volume of solution. The author 
concludes from this experiment that if Boyle’s law. were applicable to 
liquid solutions, it should be possible for a gas at constant volume 
and temperature to exert any given pressure, and that hence the 
theory of osmotic pressures is faulty. W. J. P. 


Note by Abstractor.—The osmotic pressure in such experiments as 
the above is, of course, measured by counterbalancing it against an 
equal and known gaseous pressure; consequently, in the second part 
of the author’s experiment the pressure registered on the manometer 
is simply the difference of the osmotic pressures of the two sugar 
solutions which are in equilibrium, and nothing is proved against the 
theory of osmotic pressures. Jd. 


Relation between the Periodic Classifications of L. Meyer 
and Mendeléeff. By U. Atvist (Guzzetta, 23, i, 509—517).—The 
author endeavours to trace a relation between the equivalents and 
specific gravities of the elements by means of the differences of the 
numerical values of these two functions. W. J. P. 


Specific Gravities of the Elements in the Periodic System. 
By U. Atvist (Gazzetta, 23, i, 518—523).—In L. Meyer’s or Mende- 
léeft’s classification of the elements, the sum of the specific gravities 
of the elements on one half of any period is approximately equal to 
the sum of those on the other half. W. J. P, 


Stereochemistry or Motochemistry P By E. Morinari (J. pr. 
Chem. [2], 48, 113—135).—By the term “ motochemistry,” the author 
implies the hypothesis that the constitution of compounds is de- 
pendent on the intramolecular movements of the atoms in relation to 
each other, rather than on the relative positions of the atoms in space. 
The hypothesis treats the bonds by which it is customary to represent 
the union of atoms as signifying the nature of the swing or energy of 
the atoms with regard to each other. Thus, doubly linked and singly 
linked carbon atoms are of different value in respect of the energy of 
their movement with regard to each other, and double or treble bonds 
signify excess of energy, ready to be exerted in saturating the com- 
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pound. The author applies his hypothesis to the benzene ring, and 
shows that only one ortho-bi-substitution product is possible. Moto- 
isomerism involves asymmetry, but the term must be used in a 
greatly extended sense, the phenomenon depending on the mass and 
valency of the atoms or atomic groups, as well as on their number and 
nature. Motoisomerides will exist in those cases in which it is pos- 
sible for the order of approachment of the (in this sense) asym- 
metrical carbon atom towards its neighbouring atoms to vary. Thus, 


in the case of benzilmonoxime, cophoeh OH it is possible for 
6445 

two motoisomerides to exist; for if the swing between carbon and 

carbon be designated by a, and that between carbon and nitrogen by 

b, the isomerides will be represented by (1) a, a, b, b, and (2) a, b, 


a, b. 
The author adduces a number of other examples of the application 


of this hypothesis. A. G. B. 


Inorganic Chemistry. 


Iodine Monochloride. By S. Tanatar (J. Russ. Chem. Soc., 25, 
97—101).—-To prepare the 8-mcdification of iodine monochloride of 
melting point 13°9°, the author places the liquid chloride in a vessel 
with a drawn-out neck, and heats very slowly so that the walls become 
covered with crystals of the trichloride. The heating is continued 
until the boiling point of the liquid is reached and all the trichloride 
expelled through the constricted neck, which is then sealed off. On 
cooling, first to the atmospheric temperature and afterwards to — 10°, 
no trichloride should be deposited on the upper parts of the vessel. 
If any such separation takes place, the boiling must be renewed, for 
no 8-monochloride can be formed in presence of trichloride. When 
the A-modification is once formed, it is very stable as long as it is kept 
in the sealed vessel. When melted and cooled in a sealed tube to 
—20°, it passes into the a-modification, from which it may be re- 
obtained by again melting and cooling to —10°. 

The heat of transformation of the f-chloride into the «-modifica- 
tion is 0°273 Cal., and the heat of fusion of the a-chloride is —2°32 
Cal. The sp. gr. of liquid iodine monochloride is 3°2856 at 16°/16° 
and 3°2402 at 34°/34°. J. W. 


Densities of the Principal Gases. By Lord Rayiricu (Proc 
Roy. Soc., 53, 134—149).—The author describes in some detail the 
manometric gauge, and the connections of the globe with pump and 
manometer, which he has employed in his new experiments on the 
densities of air, oxygen, and nitrogen. 

The oxygen was prepared in three ways—(a) from chlorates, 
(>) from potassium permanzanaie, and (c) by electrolysis. The air 
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drawn from outside was passed through potash solution, then through 
tubes filled with fragments of solid potash, and finally over phosphoric 
anhydride. The nitrogen was prepared by passing air through a 
potash solution, over reduced copper, then through a (J-tube to 
deposit water, again over heated copper, and finally over heated 
copper oxide. The following table is given of the densities of oxygen, 
nitrogen, and hydrogen referred to that of air as unity. 
Oxygen. Nitrogen. Hydrogen. 
Regnault (corr.)...... 1:10562 0°97138 0:06949 
v. Jolly (corr.) ....... 1°10502 0°97245 —. 
Leduc 1°1050 0°9720 0:06947 
110535 097209 006960 


Mean.....2-. 1°10525 0°97218 0°06952 


The density of hydrogen was calculated from that of oxygen, using 
the ratio 15°882. The mean of the best densities under standard con- 
ditions referred to water at 4° as 1000, that is, the weight of 1 litre 
in grams, is :— 

Air. Oxygen. Nitrogen. Hydrogen. 
1:29347 1°42961 1°25749 0°08991 
J. W. 

Electrolysis of Steam. By J. J. Tuomson (Proc. Roy. Soc., 53, 
90—110).—A current of steam was passed through the middle limb 
of a [-tube, the closed side limbs of which were furnished with 
delivery tubes, and also with gold or platinum electrodes between 
which sparks might be passed through the steam. The delivery tubes 
conducted the gases into two eudiometers, in which the gaseous mix- 
ture formed on passage of the sparks was exploded. When the sparks 
were from 1°5 to 4 mm. long it was observed that, within the limit of 
error of the experiment, the volumes of the excess of hydrogen in 
the one tube and of oxygen in the other, which remain after the ex- 
plosion of the mixed gases, are respectively equal to the volumes of 
the hydrogen and oxygen liberated in a water voltameter placed in 
series with the steam tube; and that the excess of hydrogen appears 
in the tube which is in connection with the positive electrode, the 
excess of oxygen in the tube which is in connection with the negative 
electrode. When the spark length is greater than 4 mm., the first of 
the preceding results ceases to hold, and when the spark length is 
increased to over 11 mm., the excess of hydrogen, instead of appear- 
ing at the positive electrode, changes over to the negative, the excess 
of oxygen at the same time going over from the negative to the posi- 
tive electrode. When the sparks are very much longer, about 22 mm., 
reversal again takes place, the hydrogen appearing at the positive 
electrode. 

The author finds that when the are discharge passes through 
hydrogen and oxygen respectively, the hydrogen behaves as if it had 
a negative charge, and the oxygen as if it had a positive 7, mn 


Composition of Water by Volume. By A. Scorr (Proc. Roy. 
Soc., 53, 130—134).—The author has continued his investigation of 
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the proportions by volume in which oxygen and hydrogen unite, 
using improved apparatus. The taps were lubricated with syrupy 
phosphoric acid instead of vaselin, which was found to introduce 
traces of the oxides of carbon into the gases; and the measurements 
were all made at constant volume by varying the pressure. The 
oxygen was prepared from silver oxide, and the hydrogen from sodium 
and steam. In some experiments the hydrogen was further treated 
by absorption in palladium. 

The mean ratio of hydrogen to oxygen was found in 5 series of 53 
experiments to be :-— 


2°002435 + 0°00006, impurity in both gases equally, 
or 2°002431 + 0°00006, - hydrogen alone. 


If six experiments were rejected, the-value would be 1:002466 + 
0°000003, any impurity making no difference, whether assumed to be 
all in the hydrogen or equally distributed between the two gases. 
The most probable value is 2°00245, which, combined with Rayleigh’s 
value, 15°882, for the ratio of the densities of the gases, gives 15°862 
for the atomic weight of oxygen, hydrogen being 1, and 1:0078 for the 
atomic weight of hydrogen, oxygen being taken as 16. J. W. 


Density, &c., of Sulphurous Anhydride. By A. Lepuc (Compt. 
rend., 117, 219—222).—Under normal conditions of pressure and 
temperature, the density of gaseous sulphurous anhydride is 2°2639, 
with an estimated error of 1/10,000th of the value. The gas investi- 
gated was prepared from pure sulphuric acid and pure mercury, in an 
apparatus without rubber connections, and was dried with sulphuric 
acid and phosphoric anhydride. 

The author finds the following formula to express the relation 
between the weight of the gas at a pressure p (from 1 to 0°5 atmo- 
sphere) and that at the normal pressure. 


Wr = W, © [1 + 328 x 10-*(760 — p)]. 
P 


The mean coefficient of expansion of the gas between 0° and 20° at 
normal pressure was found to be 0°00396, the true coefficient at 0° 
being 0°003978. Under a pressure of 334 mm. the mean coefficient 
of expansion is 0°003787 between 0° and 22°. The coefficient of in- 
crease of pressure with the temperature is 0'003883 at 0°. 

J. W. 


Preparation of Ammonium Persulphate. By K. Exss (./. pr. 
Chem. [2], 48, 185--1+9; compare Marshall, Trans., 1891, 771).---A 
porous clay cell (80—100 c.c. capacity), containing a saturated solu- 
tion of ammonium sulphate in a mixture of 1 part by volume of 
sulphuric acid with 8 parts by volume of water, is placed in a beaker 
and surrounded by a mixture of equal volumes of sulphuric acid 
and water. A lead cylinder, placed round the porous cell, serves as 
the cathode, and a platinum spiral having a surface of 0°5 sq. cm. is 
suspended inside tle porous cell to serve as the anode. The beaker is 
imbedded in ice. The electrolysis is effected by a current of 2—3 
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ampéres ; some 8 volts will be necessary when the internal resistance 
of the decomposing cell is about 1 ohm. After 2—3 hours, the con- 
tents of the porous cell are filtered through glass wool and the crystals 
of ammonium persulphaie dried on a porous plate; the filtrate is 
shaken with ammonium sulphate and once more electrolysed. _20—4’) 
grams of the persulphate may thus be obtained in one operation, the 
yield being least at the outset, when the liquid is being saturated 
with the persulphate. The sulphuric acid in the outer cell eventually 
becomes alkaline from the transit of the ammonium ion, and part 
passu the ammonium sulphate in the inner cell becomes strongly acid ; 
from time to time the former liquid must be renewed and the latter 
nearly neutralised with ammonia. To recover the persulphate left in 
the liquor when the preparation has been completed, a concentrated 
solution of potassinm carbonate or acetate is added; potassium per- 
sulphate will thas be precipitated, as 100 parts of water only dissolve 
2 parts of this salt, whereas they dissolve 65 parts of the ammonium 
salt. 

Ammonium persulphate, thus prepared, contains some 3—5 per 
cent. of impurities, consisting chiefly of ammonium sulphate, but 
partly of ammonium alum, derived from the clay of the porous cell. 
It may be recrystallised from water. A. G. B. 


Atomic Refraction of Boron. By A. Guira (Guzzetia, 23, 
i, 452—462).—The author has determined the refraction constauts of 
a number of compounds of boron for the line D and the a, £, and 


hydrogen lines; the results obtained for the D and Ha lines are sum- 
marised in the following tables. 


Atomic refraction of boron. 


Substance. | Temp. 
From p. From ,’. 


BOEt), 
B(OC,H,8)s 
B(OC,H),8)s 
B(OC3Hs)3 


" Mie” «= } 
Substance. er ict 2 Pauna?t 2) 


From p?. 


- 
2 
5 

* 


BCl, 

BBr, 
B(ORt)s 
B(OC,H,8); 
B(OC;H,,8); 
B(OC3H;)s 


eoowns 


CNN Nan 
NAR E 
3S 
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The author also gives the refraction for the rays Hg and Hy, and 
thence calculates the dispersion for Ha—Hy,. The specific gravities 
employed are referred to water at 4°; the atomic refractions of other 
elements than boron, used in the calculations for the hydrogen lines, 
are those of Nasini and Costa (Abstr., 1891, 1395), for the D line 
those of Conrady and Zecchini (this vol., ii, 253). 

The author has also made observations on aqueous solutions of 
boric anhydride ; little weight, however, attaches to these results, 
owing to the fact that less than 2 per cent. solutions had to be 
employed. Ww. SF, ¥. 


Combination of Boron Bromide with Phosphorus Tribrom- 
ide. By Tartsie (Compt. rend., 116, 1521—1524).—Boron bromide 
was prepared in large quantity by the action of bromine on amor- 
phous boron, obtained by Moissan’s method of reducing boric an- 
hydride by means of magnesium. In presence of carbon bisulphide, 
it combines readily with phosphorus tribromide in molecular pro- 
portion, forming the compound PBr,,.BBr;, which separates in 
beautiful, colourless needles after half the solvent has been distilled 
off and the residual liquid is cooled. These crystals melt at about 
61°, dissolve in carbon bisulphide and in chloroform, fume in moist 
air, and are very easily decomposed by water with formation of boric, 
phosphorous, and hydrobromic acids. When heated in a current of 
hydrogen, it sublimes with partial decomposition; in a current of 
oxygen, it decomposes slightly at the ordinary temperature, and 
takes fire below a red heat. Sulphur, bromine, iodine, and other 
non-metals are without action on it, but chlorine at the ordinary 
temperature converts it into the compound PC1,,BC\,. 

Boron phesphorus bromide crystallises unchanged from both phos- 
phorus tribromide and boron bromide, and hence would seem to be 
the only stable compound of these two substances. 

The compound PBr,,BBr, is obtained in small, white crystals by 
pouring a carbon bisulphide solution of phosphorus pentabromide 
into a similar solution of boron bromide. It is only slightly soluble 
in cold carbon bisulphide, but dissolves readily on heating, and can 
be recrystallised from this solvent. When heated in sealed tubes, it 
melts at 140°; but when heated with exposure to air, it volatilises 
at about 105° without melting. When exposed to the air, it fumes, 
and it is energetically decomposed by water, with formation of boric, 
phosphoric, and hydrobromic acids. Pure and dry hydrogen is with- 
out action on it even when heated, but it burns when heated to red- 
ness in oxygen, and is completely decomposed by chlorine with great 
development of heat. It absorbs ammonia at the ordinary tempera- 
ture with development of heat, and yields a white, crystalline com- 
pound. No evidence could be obtained of the existence of any other 
compound of phosphorus pentabromide and boron tribromide. 

C. H. B. 


Bromoborates. By G. Rousseau and H. Avtarre (Compt. rend., 
116, 1445—1446 ; compare this vol., ii, 468).—Jron bromoborate, 
6Fe0,8B,0,,FeBr,, is readily obtained by passing bromine yapour 
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over an intimate mixture of boronatrocalcite with a large excess of 
fragments of iron wire heated to redness. It forms a mixture of 
greyish-white cubes and octahedra which act on polarised light in 
the same way as natural crystals of boracite, and are larger the 
higher the temperature. They are mixed with black prisms of 
ferric borate, which can be removed by treatment with cold, concen- 
trated hydrobromic acid. Iron bromoborate dissolves slowly in warm 
nitric acid. 

Zine bromoborate, 6ZnO,8B,0;,ZnBr,, forms white, microscopic, 
pseudo-cubic crystals, which also act on polarised light. It is ob- 
tained by the action of zinc bromide vapour on calcium borate, 
heated to redness in an atmosphere of carbonic anhydride. 

C. H. B. 


Cyclic Condensation of Carbon. Artificial Production of the 
Diamond. By G. Rovussgau (Compt. rend., 117, 164—167).—When 
barium and strontium manganites are heated, they undergo a cyclic 
change, a salt such as MnO,,BaO being formed at 800°, changing to 
2MnO.,BaO at 1000—1200°, and reverting again to MnO,,BaO at a 
white heat. A similar change occurs when sodium manganite is 
heated. By treating hydrocarbons in this manner, it seemed probable, 
since each of the modifications of carbon is known to have a tem- 
perature or zone of temperature of maximum stability, that an 
analogous change might be produced, and this proved to be the case. 
Acetylene was generated from calcium carbide and steam in a lime 
crucible, heated in an electric furnace; after 1} hours, several 
particles of black diamond were found to have been formed ; whilst 
in the cooler parts of the crucible, graphite was deposited in black, 
microscopic leaflets, identical with those of natural plambago, Ina 
second experiment, the carbide was decomposed by moist coal gas, the 
decomposition of which furnished an additional supply of acetylene ; 
20 milligrams of diamond was obtained. 

The diamonds, some of which were as much as 0°5 mm. in dia- 
meter, formed wrinkled, brownish-black, roundish masses, sometimes 
covered with white, brilliant points, more or less crystalline in 
character. They remained unattacked by potassium chlorate and 
nitric acid mixture, by potassium hydrogen sulphate, and by hydro- 
fluoric acid. They scratched corundum, and, when burned, left a 
cellular ash. It is noteworthy that the formation took place under 
atmospheric pressure. Jn. W. 


Solubility of “Insoluble” Salts. By A. F. Hotreman (Zeit. 
physikal. Chem., 12, 125—139).—The author has investigated the 
electrical conductivity of aqueous solutions of the so-called insoluble 
salts, and from his numbers calculates the actual solubility. 

In the case of precipitated calcium sulphate, the dilution (in 
equivalents) of the saturated solution was found to be v = 369 at 
15°, whilst by evaporation and weighing, v = 37°4 was obtained. 
Other check determinations gave equally. concordant results, 

The following are the values obtained :— 
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1 part of BaSO, dissolves in 425,700 parts of water at 18°4° 
. 320,000 37°7 
SrSO, 10,070 16"1 
. 10,030 26:1 
AgCl 715,800 138 
” 384,100 26°5 
AgBr 1,971,650, 20°2 
= 775,400 
AgI 1,074,040 
~ 420,260 
CaC,0,,2Aq 148,220 
- 124,400 
BaCO, 64,070 
45,566 
SrCO, 121,760 
2 91,468 
CaCO, 99,500 
- 80,040 


From the solubilities at the different temperatures, the heats of 
precipitation were calculated, the results showing fair accordance 
with the observed thermochemical values. J. W. 


Method for reducing Metallic Oxides. By W. H. Greene 
and W. H. Want (Chem. News, 68, 3—4).—For the production of 
alloys, the use of metallic silicides is suggested as more beneficial 
than reduction by carbon. For example: 123 lbs. of a metallic alloy 
having the composition Fe, 70; Mn, 29; C, 0°7; Si, trace, may be 
obtained by melting on the furnace hearth or in a crucible a charge 
of 100 Ibs. of ferrosilicon (containing Si, 10 per cent., and C, 1 per 
cent.), and adding 70 lbs. of manganous oxide and 50 Ibs. of lime. 
The reaction takes place quickly, the silicon seizing the oxygen of 
the manganous oxide and fluxing with the lime, manganous oxide, 
and alumina present; therefore, the manganous oxide has to be 
added in larger quantity than is required by theory. By substituting 
other oxides for the manganous oxide, ferro-alloys have been obtained 
containing 50 per cent. of nickel, or 20 per cent. of chromium, or 
50 per cent. of tungsten; in all these, the carbon may be reduced so 
low as to meet all requirements of commerce. The method is applic- 
able to other metals besides iron. D. A. L. 


Action of Carbonic Oxide on Sodammonium and on Potass- 
ammonium. By A. Joanyis (Compt. rend., 116, 1518—1521).— 
When pure and dry carbonic oxide is passed into a solution of 
potassammonium in liqueficd ammonia at about —50°, the blue 
colour gradually bicomes weaker, and at last changes to pink. At 
this point the reaction is complete, and if the ammonia is allowed to 
evaporate, the compound potassium carbonyl, K,C,O,, is obtained as a 
pale, rose-coloured powder which detonates in contact with air or 
water, or when heated to 100°. If, however, it is allowed to come in 
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contact with water vapour in a vacuum, it deliquesces and forms a 
yellow solution. 

Sodium carbonyl, Na,C,0,, is a white powder with a lilac tint, and 
is obtained in a similar manner. It detonates at 90°, or when 
brought in contact with air or water, but deliquesces quietly in con- 
tact with water vapour in a vacuum. When it detonates, very little 
gas is evolved, and a small quantity of sodium cyanide is formed, but 
the principal reaction is represented by the equation 2Na,C,0, = 
Na,CO; + Na,O + Cs. When detonation takes place in presence of 
water, the small quantity of gas evolved contains 86 per cent. of 
hydrogen and 14 per cent. of carbonic oxide. C. H. ‘B. 


Quantitative Separation of Cesium and the Preparation of 
Pure Cesium and Rubidium Compounds. By H. L. Wets 
(Zeit. anorg. Chem., 4, 341—345 ; and Amer. J. Sci., 46, 186).—The 
solubility of the double salt Cs,PbCl, in a solution of equal parts of 
fuming hydrochloric acid and water, saturated with chlorine and 
containing twice the theoretical quantity of lead chloride, is 
0000068 gram Cs,PbCl, for 1 c.c. In concentrated hydrochloric 
acid, in the presence of excess of lead chloride, the solubility is 
0000049 gram per c.c. Under the same conditions, the solubility of 
the salt Rb.PbC), is 0°003 gram perc.c. From a solution containing 
cesium and potassium, the cesium is precipitated as Cs,PbCl, by 
chlorine in the presence of lead chloride and hydrochloric acid, and 
the precipitate dried at 100°, and weighed; or decomposed by hot 
water, and the cesium determined in the filtrate as sulphate. The 
results are about 4 per cent. too low. 

From a solution containing cesium, rubidium, potassium, sodium, 
and lithium, the cesium and rubidium are precipitated as the double 
salts, with lead tetrachloride, dried at 100°, and weighed; then con- 
verted into the sulphates, and again weighed. The determinations of 
the cesium are fairly good. Part of the rubidium, however, remains 
in the solution, and can be precipitated, together with the potassium, 
by means of platinic chloride. 

The preparation of pure cesium and rubidium salts from their 
minerals is carried out as follows: They are first separated in the 
form of the double salts with lead tetrachloride; the latter are 
decomposed with water, the solution treated with a slight excess of 
ammonium sulphide to free it from lead, and the filtrate evaporated 
to dryness; the mixed chlorides of cwsium and rubidium are dis- 
solved in concentrated nitric acid, the solution evaporated to dryness, 
the residue dissolved in water, excess of oxalic acid added, and the 
mixture again evaporated to dryness and heated in a platinum 
crucible until the oxalates are completely converted into carbonates. 
The rubidium is then separated as acid oxalate, and the cesium as 
cesium antimony chloride. E. C. R. 


Action of Zinc and Magnesium on Solutions of Metallic 
Salts. Estimation of Potassium. By A. Vituers and F. Bore 
(Compt. rend., 116, 1524—1527).—Estimations of metals such as 
copper and platinum, by precipitating them from solutions of their 
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salts by means of metallic zinc, are usually inaccurate, even when the 
zine is pure, in consequence of the formation of alloys of variable 
composition. 

Magnesium behaves differently, and can be used for the accurate 
estimation of copper, gold, and platinum, provided the solution con- 
tains no other metals except those of the alkalis and alkaline earths. 
The copper, &c., is precipitated in a granular form which is easily 
washed. In presence of metals other than those specified, alloys are 
formed even in a strongly acid solution. 

This reaction can be applied to the estimation of potassium. The 
platinochloride is precipitated, washed with a mixture of equal 
volumes of absolute alcohol and ether, then dissolved in hot water, 
acidified with bydrochloric acid, and gradually mixed with excess of 
magnesium. The precipitated platinum is washed, heated, and 
weighed. The method is very accurate, and can be applied to the 
impure platinochloride obtained by the precipitation of various com- 
mercial potassium compounds, when the weight of the salt would 
give inaccurate results, whilst the weight of reduced platinum gives 
accurate results. This is true also of precipitates formed in the 
presence of bromides. C. H. B. 


Ternary Alloys. Part VII. By C. R. A. Wriceut (Proc. Roy. 
Soc., 52, 530—543; compare this vol., ii, 415).—The author has 
prepared a number of alloys consisting of lead or bismuth, alum- 
inium or zinc, and cadmium or antimony, molten lead, bismuth, 
and zine being miscible with cadmium or antimony in all proportions. 
The close analogy previously noted between aluminium and zinc is 
not shown in these alloys, partly because cadmium and aluminium 
(contrary to statements in text-books) are not completely miscible, 
and partly because aluminium and antimony form a compound, AISb, 
which melts at 1045°; the discussion of these alloys is therefore 
postponed for the present. In the case of the mixtures of lead, zinc, 
and cadmium, the ratio of lead and zinc corresponds with the formula 
Pb,Zn, and that of lead and cadmium to Pb,Cd. The composition 
at the limiting point was: lead, 36°5; zinc, 2.9; cadmium, 60°6. At 
the limiting point of the mixture of bismuth, zinc, and cadmium, the 
composition was: bismuth, 19°5; zinc, 28°5; cadmium, 52°0, corre- 
sponding with a ratio represented by the formula BiZn;. A comparison 
of the critical curves of this and the preceding alloy shows that the 
substitution of bismuth for lead depresses the curve. In the case of 
the mixtures of lead, zinc, and antimony, the values at the limiting 
point were: lead, 38°1; zinc, 35°4; antimony, 26°5; the ratio of lead 
to zinc corresponding with the formula PbZn;. The composition of the 
analogous bismuth alloy at the limiting point was: antimony, 17°50; 
bismuth, 22°75 ; zinc, 59°75, corresponding with the formula BiZn, ; in 
this case, the limiting point coincided with the highest point of the 
curve ; further, the curve with cadmium as solvent lies outside the 
one deduced with tin as solvent, that with antimony as solvent in- 
side; the temperature of experiment in all three series being 
600—650°. J. B. TF. 
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Double Chlorides of Lead and Ammonium. By W. W. Ranpati 
(Amer. Chem. J., 15, 494—504).—André (Abstr., 1883, 717, 903) 
has described a number of double chlorides of ammonium and lead 
whose formule are not in accord with the law which Remsen has 
enunciated as controlling the composition of double haloid salts 
(Abstr., 1889, 934). The author has endeavoured to prepare the 
double salts described by André, but in most cases crystallographic 
examination showed that the substances prepared were mixtures, not 
individual compounds. The only salts which appeared homogeneous 
under the microscope were 2PbCl,,NH,Cl and PbCl,,2NH,Cl, both of 
which are in accord with Remsen’s law. A. G. B. 


Double Salts of Lead Tetrachloride. By H. L. Wetts (Zeit. 
anorg. Chem., 4, 335—340, and Amer. J. Sci., 46, 180).—The sults 
are yellow and crystallise in regular octahedra, They are decom- 
posed by water with the formation of lead peroxide and chlorine. 
The cesium salt is less readily decomposed than the others. They 
are also decomposed by boiling with excess of hydrochloric acid ; and 
in this case also the cesium salt is decomposed less readily. The 
cesium salt is almost insoluble in concentrated solutions of cesium 
chloride and in hydrochloric acid in the presence of free chlorine. 
The salts can be washed with hydrochloric acid containing chlorine, 
and are not decomposed by exposure to air. The corresponding 
sodium and calcium salts could not be prepared. 

Ammonium plumbichloride, (NH,),PbCl, is prepared by adding a 
cold, saturated solution of ammoniam chloride in dilute hydrochloric 
acid to a solution prepared by dissolving lead peroxide in hydrochloric 
acid at 0°. 

Potassium plumbichloride, K,PbCl,, is obtained by mixing equal 
volumes of a saturated solution of potassium chloride and lead chloride 
in hydrochloric acid saturated with chlorine, and of a similar solution, 
which does not contain potassium chloride. 

Rubidium plumbichloride, Rb,PbCl,, is obtained by treating a solution 
of rubidium chloride and lead chloride in dilute hydrochloric acid with 
chlorine at 20°. 

Cesium plumbichloride, Cs,PbCl, is easily obtained by treating a 
solution of lead chloride and excess of cesium chloride with chlorine 
The salt is usually of a lemon colour, but is dark brown if pre 
pared in the presence of strong hydrochloric acid and a large excess 
of lead chloride. The lemon-coloured salt crystallises in isolated 
octahedra; the brown salt in octahedric groups of octahedra. 

E. C. R. 

Ammonium Lead Haloids. By H. L. Wetts and W. R. Joun- 
ston (Amer. J. Sci., 46, 25—34).—A recent investigation (Abstr., 
1892, 773) of the cesium lead and potassium lead haloids having 
established the existence of four very simple types of double salts, 
the authors re-investigated the ammonium lead haloids, of which a 
considerable number, with very complicated formule, have been 
described. All of the extremely complicated ammonium lead salts 
were prepared by André (Abstr., 1883, 717, 903), and the 
authors are convinced that not one of the 11] salts described by him 
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exists. The authors’ results show that the ammonium-lead haloids 
are strictly analogous to the potassium salts. Their work has resulted 
in the preparation of the following series of salts :— 


Type 2:1. Type 1:1. Type 1: 2. 
3NH,PbCl,,H,O NH,Pb,Cl; 
NH,Pb,Br; 


B. H. B. 


Halogen Compounds of Potassium and Lead. By H. L. 
Wetts (Zeit. anorg. Chem., 4, 346—351, and Amer J. Sci, 46, 
190).—A compound, to which the author assigns the composition 
K;Pb,],,4H,O, is precipitated from saturated solutions of potassium 
iodide containing iodine and lead iodide. It is stable on exposure to 
air, is decomposed by water and alcohol, and crystallises in lustrous, 
black prisms. The salt contains 16°5 per cent. of potassium iodide, 
but has not been obtained pure. 

The bromide, KsPb,.Br,,4H,O, is obtained by adding bromine to a 
saturated solution of potassium bromide and lead bromide, and 
allowing the mixture to remain over night. It crystallises in dark 
brown prisms, is very unstable, and evolves bromine on exposure to air. 

A stable, bright red salt is obtained in a similar manner from a 
solution containing free iodine and bromine in molecular proportions. 
It contains the halogens in the proportion 23Br : I. 

The salt, K;Pb.,(BrI),,4H,O, is obtained by adding bromine to a 
concentrated solution of potassium iodide containing lead iodide. It 
erystallises in dark, bronze-coloured prisms. As both this salt and 
the iodide mentioned above crystallise in tetragonal prisms, the author 
assigns the above composition to the iodide. E. C. R. 


(NH,).PbBr.,H,O 


NH,PbI;,2H,0 


Rubidium Lead Haloids. By H. L. Wetts (Amer. J. Sci., 46, 
34—38).—The cesium lead, potassium lead, and ammonium lead 
haloids having been studied in the author’s laboratory, an investiga- 
tion of the rubidium salts has been made in order to make the work 
more complete. The salts prepared and described are : — 


% : 1-Rubidium lead chloride, 2Rb,PbCl,,H,0. 
1 : 2-Rubidium lead chloride, RbPb,Cl,. 
2: 1-Rubidium lead bromide, 2Rb.PbBr,,H,0. 
1 : 2-Rubidium lead bromide, RbPb.Br;. 
1 : 1-Rubidium lead iodide, RbPbI,;,2H,0. 
B. H. B. 


Dissociation of Calcium Plumbate. By H. Le Cuarewer 
(Compt. rend., 117, 109—110).—The dissociation pressures of calcium 
plumbate at different temperatures are as follows :-— 


T° .e.e0ee--. 880° 940°. 950°. 1020°. 1060°. 1070°. 1100°. 1110°. 
Pressure inmm. 47 112 117 350 557 570 940 1040 


A higher temperature is required than in the case of barium per- 
oxide, but, on the other hand, calcium plumbate has the advantage of 
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absorbing oxygen more rapidly, and, moreover, it does not require the 
moisture and carbonic anhydride to be removed from the air. 
C. H. B. 
Spectrum of Thallium. By H. Witpsz (Proc. Roy. Soc., 53, 369— 
372).—Huggins observed a line in the spark spectrum of thallium 
to which he assigned the wave-length 6547 on Angstrém’s scale; 
but the existence of this line was not confirmed by subsequent ob- 
servers. The author shows that the line actually exists, but is almost 
coincident with the hydrogen line, C 6562, for which it has been mis- 
taken. The real wave-length is 16560, so that thallium has two well- 
marked lines, 16560, 5349, corresponding with the lines of indium, 
\4510, 4101, and gallium, 14170, 4031. The spaces between the 
pairs of homologous lines increase with the atomic weight. 
J. W. 


Copper Fluorides. By Poutene (Compi. rend., 116, 1446—1449). 
—The action of hydrofluoric acid on hydrated cuprous oxide yields 
metallic copper and a solution of cupric fluoride, and in this respect 
resembles the action of sulphuric acid on the same oxide. 

Anhydrous cuprous fluoride, Cu,F;, can, however, be obtained by 
the action of hydrogen fluoride on cuprous chloride heated to dull 
redness. The action is not complete until the temperature is raised 
to 1100—1200°, the point at which cuprous fluoride volatilises. It 
can also be prepared by heating anhydrous cupric fluoride at 600° in 
a current of hydrogen fluoride, the temperature being raised to 
1100—1200° towards the close of the operation. 

Cuprous fluoride which has been fused is a ruby-red, transparent 
substance with a crystalline fracture. When exposed to the air, it is 
converted into cupric fluoride and becomes blue; in contact with 
water this change takes place more rapidly. It is insoluble in alcohol 
of 90°; dissolves in boiling hydrochloric acid, but is not, like cuprous 
chloride, precipitated when the solution is diluted. It is only slightly 
attacked by sulphuric acid, even when heated, but nitric acid acts on 
it with great energy, nitrogen oxides being evolved. When heated 
in presence of air, cuprous fluoride is converted into cupric oxide, and 
it is easily reduced by hydrogen at a red heat. 

Cupric fluoride is obtained as a white, amorphous powder by the 
action of fused ammonium fluoride on the hydrated cupric fluoride, 
but this powder readily becomes crystalline when heated in hydrogen 
fluoride at 500°. The fluoride is also obtained directly in small, white 
crystals by heating cupric oxide, or hydrated cupric fluoride, at 400° 
in a current of hydrogen fluoride. If the temperature exceeds 500°, 
the compound is decomposed. 

When exposed to air, the fluoride becomes blue owing to absorption 
of water, and it likewise becomes blue when placed in ether or alcohol 
which contains water. It is very readily dissolved by hydrochloric, 
nitric, and hydrofluoric acids, is very easily reduced by hydrogen, and 
when heated at 300° with exposure to air, it is completely converted 
into cupric oxide. Water vapour converts it into copper uxide and 
hydrogen fluoride ; hydrogen sulphide converts it into cupric sulphide 
= hydrogen fluoride, and hydrogen chloride converts it into cupric 
chloride. 
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When heated above 500°, it yields cuprous fluoride, but no evidence 
of the evolution of free fluorine could be obtained. The dissociation 
is not complete below 1100—1200°. C. H. B. 


Cuprous Phosphide. By A. Granger (Compt. rend., 117, 231— 
232).—When red phosphorus is immersed in an ammoniacal solution 
of copper sulphate, it becomes coated, as is well known, with a greyish 
deposit, which is a mixture of cuprous phosphide and metallic copper ; 
the same occurs with an ammoniacal solution of copper phosphate, but 
the transformation is never complete, even at 100°. If, however, red 
phosphorus is heated with a large excess of copper phosphite and 
water in a sealed tube for four hours at 130°, its entire conversion is 
effected. The product is washed quickly with aqueous ammonia and 
water in succession, and dried in a vacuum. If the temperature has 
not exceeded that specified, it is not contaminated with metallic 
copper. 

le phosphide, Cu,P2, is a grey powder resembing plumbago in 
appearance. It is attacked by chlorine and bromine in the cold, and 
is readily dissolved by dilute acetic acid; a mixture of it with potas- 
sium nitrate or chlorate detonates violently when struck. When 
heated in contact with air, it is oxidised to copper phosphate. It is 
decomposed by heat into products identical with those yielded by 
cupric phosphide (Abstr., 1892, 410). It is slightly soluble in hydro- 
chloric acid, yielding a solution from which cuprous oxide is pre- 
cipitated by potash, and which, when supersaturated with ammonia, 


precipitates metallic silver from an ammoniacal solution of silver 


nitrate. Jn. W. 


Simple Nature of Samarium. By E. Demarcay (Compt. rend., 
117, 163—164).—An examination of the absorption spectra of four 
samarium fractionations, prepared by Boisbaudran, gave practically 
identical results, the slight differences being due to the presence of 
traces of neodymium and erbium. The doubt thus cast on the hypo- 
thesis of the dual nature of samarium has been confirmed by a re- 
examination of the work leading to that hypothesis. The samarium 
band is resolved when the nitrate is examined with a sufficiently fine 
slit into two bands, \ = 415 and 419, and neodymium nitrate proves 
to exhibit a band of feeble, vague character, \ = about 418, inter- 
mediate between these two. A variable percentage of neodymium in 
the samarium salt, together with a slit of varying width, are thus 
sufficient to account for the supposed variability of the samarium band, 
A = 415—419. Jn. W. 


Samarium. By L. pr BorsBaupRan (Compt. rend., 117, 199—201 ; 
compare Abstr., 1892, 780).—The samarium bands vary in relative 
intensity with experimental conditions. Thus the band Z;(X = 
614°4—611'2) is strengthened relatively to the orange band by 
hydrochloric acid, and by other means, so that the increase in inten- 
sity of this band observed in the head fraction of an ammonia 
fractionation may have been due merely to change of conditions. A 
renewed examination of the head and middle fractions of this frac- 
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tionation showed a markedly diminished difference, which further 
successive fractionations with ammonia and oxalic acid failed to 
increase. In the head and tail fractions of the last fractionation, 
the band Zz was, however, slightly less intense than in the middle 
fraction of the first fractionation. 

An additional nebulous band in the green (wave-length of 
maximum intensity \ = 535°4) is described ; this is increased some- 
what in intensity when the spark is very short, or when it impinges 
on the edge of the surface of the liquid instead of on the middle, 
and is also increased in intensity by acids. It is a little more 
intense in the head than in the middle fraction of the first ammonia 
fractionation. The most marked contrast it offers in behaviour to 
the band Zz is that the latter is weakened or even obliterated by 
acetic acid. Jn. W. 


Manganous Sulphide. By U. Anrony and P. Donnint (Gazzetta, 
23, i, 560—567).—Manganous sulphide is thrown down from 
ammoniacal manganous solutions by ammonium sulphide as a pink 
precipitate, which the older workers supposed to be a hydrated 
sulphide; the authors show, however, that if it be collected, 
washed in an atmosphere of hydrogen sulphide, and dried at 70° in a 
current of carbonic anhydride, it has the composition MnS. The 
sulphide thus obtained consists of tiny, reddish, transparent crystals, 
and is contaminated with a little sulphur, which may be extracted by 
treatment with carbon bisulphide; its sp. gr. at 17°/17° is 3°55. 

If the red precipitate be well washed, and left in a solution of 
ammonium sulphide for a few days, it turns green; the same change 
is also brought about by heating the red powder at 300—320°. The 
green modification is crystalline, and has the same composition as the 
red, but a somewhat higher sp. gr., namely, 3°63, referred to water 
at 17°. Neither modification loses sulphur on heating. 

W. J. P. 


Influence of Electricity on the Carburation of Iron by 
Cementation. By J. Garnizr (Compt. rend., 16, 1449—1451).—A 
bar of steel containing only 0°1 per cent. of carbon and a rod of gas 
carbon were placed end to end ina refractory tube, and well insulated. 
The tube was then heated at 900—1000°, and a current of 55 ampéres 
and 7 volts was passed from the carbon to the steel. After three 
hours, it was found that that part of the iron opposed to the carbon 
cut glass easily, and a section showed that cementation had taken place 
to a depth of about 10 mm., whilst the carbon was corroded at the 
surface of contact. 

Two bars of steel were then packed side by side in wood charcoal 
with a space of 10 mm. between them, and were heated at 990—1000° 
for three hours, a current of 55 ampéres and 2°5 volts being passed 
from one to the other. It was found that the bar which served as 
the anode was practically unaffected, whilst in that which played the 
part of the cathode cementation had occurred to a considerable 


depth. 
It would seem, therefore, that at about 1000° the cementation of iron 
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takes place with very great rapidity under the influence of a com- 
paratively weak electric current. C. H. B. 


Oxidation of Nickel Sulphide. By P. pz Crermonr (Compt. 
rend., 117, 229—231).—When freshly precipitated, well-washed 
nickel sulphide is exposed to the air in a moist condition on filter 
paper, it gradually loses its moisture, and after 24 to 48 hours assumes 
an apple-green colour. The green product is extracted with water, 
and the insoluble residue dissolved in dilute hydrochloric acid. The 
acid solution is found to contain the basic sulphate NiSO,,6Ni0. 
The aqueous solution becomes greener on further exposure to the 
air, and is found to contain a mixture of the basic sulphate, the 
normal sulphate, and the sulphide, together with free sulphur. 

When the sulphide is exposed under a layer of water several centi- 
metres in depth, the oxidation proceeds more slowly, extending over 
months, whilst the relative amounts of the insoluble product and of 
basic sulphate in the latter are much diminished. Carbonic anhydride 
is also freely absorbed. 

Since the sulphide dissolves in the sulphate (though only in the 
presence of sulphur) to form a stable compound, the oxidation of 
nickel sulphide is never complete under the conditions described 
above. Jn. W. 


Potassium Tetrachromate and Ammonium Tetrachromate. 
By G. Wrrovsorr (Bull. Soc. Chim. [3], 9, 156).—The author pre- 
pared and described in 1881 (Bull. Soc. Min., 4,17) the potassium 
and ammonium tetrachromates obtained by G. C. Schmidt (compare 
this vol., ii, 16). J. B. T. 


Chromopyrosulphuric acid. By A. Revoura (Compt. rend., 
117, 37—40 and 101—103).—When a solution containing 1 mol. of 
chromic sulphate and 5 mols. of sulphuric acid is evaporated on a 
water bath, a deep green, syrupy liquid is obtained, and if this is 
heated for one or two days at 110—115°, it solidifies in brittle, 
vitreous, transparent lamelle, much paler in colour than the liquid. 
These crystals consist of chromopyrosulphuric acid, (S,0;H),Cr,(OH)., 
derived from pyrosulphuric acid in the same way as chromosulphuric 
acid (this vol., ii, 470) is derived from sulphuric acid. It is very 
soluble in water, forming an opaline yellowish-green solution, very 
different in appearance from solutions of chromosulphuric acid, and 
this liquid has the remarkable property of yielding a flocculent, 
greenish-white precipitate, with solutions of any metallic salts, 
including those of sodium, potassium, and ammonium. Copper 
sulphate, for example, yields a greenish-white precipitate of the com- 
position CuCr,4SQ,, but this, when boiled with a quantity of sodium 
hydroxide equivalent to the sulphuric acid that it contains, yields an 
insoluble green compound, which is copper chromite. The author 
concludes that in chromopyrosulphuric acid the hydroxy] groups are in 
direct union with the chromium, and the constitution of the copper 
salt is (S,0;).Cr.(0,Cu). With alkali metals, the reaction is similar, 


INORGANIC CHEMISTRY. 529 


and in all cases 4 mols. of sulphuric acid are liberated, together with 
the acid in the precipitant, the general equation being 
(S,0;H),CrOH), + 2M’x' + 2H.0 = (S,0;).Cr.(OM’), + 

2HX + 4H,SQ,. 
All the precipitates are insoluble. 

When solutions of alkalis are added to a solution of chromopyro- 
sulphuric acid, a greenish-white precipitate forms, and the liquid 
becomes neutral when 10 equivalents of alkali have been added for 
each molecule of the salt. The alkali hydroxides yield the same pre- 
cipitate as the corresponding salts, and the acid seems to be decabasic 
in consequence of the liberation of the 4 mols. sulphuric acid. * 

The salts (S,0;)2Cr.(OM’), are pyrosulphochromites. 

Pyrosulphochromic Hydroxide.—If concentrated nitric, hydrochloric, 
or sulphuric acid is added to a solution of chromopyrosulphuric 
acid, a gelatinous greenish-white precipitate of pyrosulphochromic 
hydroxide is formed ; this dissolves in pure water, and its solution 
precipitates all metallic salt solutions. The same product is obtained 
by heating chromopyrosulphuric acid at 140—150", until it no longer 
loses weight. It is a slightly greenish, grey powder, and its solution 
is greenish-grey, and very opaline. It has already been shown that 
certain pyrosulphochromites yield chromites, and it is noteworthy 
how the association of chromous acid, Cr,0,(OH),, with the radicle 
8,0, accentuates the acidic function of the hydroxy] groups. 

It is remarkable that although pyrosulphochromic hydroxide, 
(S,0;)2Cr.(O0H)., and chromosulphuric acid, (SOQ,),Cr,(SO,H),, are 
isomeric, the salts of the former are all insoluble, whilst those of the 
latter are very soluble. The salts of the former are, however, con- 
verted into chromosulphates by prolonged boiling with water. The 
pyrosulphochromites yield chromites when treated with sodium 
hydroxide. 

Chromopyrosulphuric acid loses 4 mols. SO; when heated at 140°, 
whereas chromotrisulphuric acid loses no SO, at 150°, and this fact 


agrees with the constitution already attributed to the former acid. 
C. H. B. 


Action of Gaseous Ammonia on Molybdenyl Chloride. By 
KE. F. Smirn and V. Lenner (Zeit. anorg. Chem., 4, 374—380).—A 
compound of the formula Mo,O0,N;H; is obtained by treating molybd- 
enyl chloride, MoO.Cl,, with dry ammonia. Much heat is developed 
during the action, and ammonium chloride and water are formed. 
The compound has a black, metallic appearance, and is stable 
in the air; it does not combine with hydrochloric acid, but is 
energetically attacked by nitric acid (sp. gr. 1°42), slowly by dilute 
alkalis, and yields ammonia when fused with potassium hydroxide. 
When heated in an atmosphere of nitrogen, water is formed, and a 
red compound is obtained, which is probably molybdenum dioxide 
mixed with a small quantity of nitride. When treated with aqneous 
silver nitrate, crystals of metallic silver are deposited. 

When molybdeny] chloride is heated to bright redness in an atmo- 
sphere of ammonia, an amorphous, black, metallic-looking mass is 
obtained, which has the composition Mo,0,,N;Hw. It is not attacked 
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by dilute alkalis, gives ammonia when fused with potassium hydr- 

oxide, is energetically converted into molybdic acid by the action of 

nitric acid, and precipitates silver from a solution of silver nitrate. 
Other products have been obtained; their composition varies 


according to the time and temperature at which the action takes 
place. E. C. R. 


Combination of Molybdates with Sulphurous acid. By E. 
Pfcuarp (Compt. rend., 116, 1441—1444).—In the absence of other 
inorganic acids, sulphurous acid does not reduce solutious of molybdates, 
but yields a series of complex compounds. 

If sulphurous anhydride is passed into a warm and moderately 
concentrated solution of ammonium molybdate until the liquid smells 
strongly of the gas, ammonium molybdosulphite, 4(NH,),0,10M00;,3S0,. 
+ 6H,0, separates in colourless, microscopic octahedra, which act on 
polarised light. It is readily decomposed by heat, both when solid 
and when in solution, and it is only slightly soluble in water. 

Potassium molybdosulphite, 4K,0,10Mo00;,3SO, + 10H,0, is ob- 
tained in a similar manner by passing sulphurous anhydride into a. 
solution of potassium bimolybdate, prepared by the action of potas- 
sium carbonate on molybdic acid. It forms beautiful, amber-coloured, 
prismatic crystals, which lose water and sulphurous anhydride when 
heated. Potassium ammonium molybdosulphite, 4K NH,O,10Mo0,,3S0,. 
+ 9H,0, is obtained by adding potassium bromide to a solution of 
ammonium molybdate previously saturated with sulphurous anhydr- 
ide, and separates in long, yellow needles. It is only slightly soluble. 
in water, and, when the solution is heated, sulphurous anhydride is 
given off, and potassium hydrogen molybdate separates. 

When a solution of sodium hydrogen molybdate is saturated with 
sulphurous anhydride, and allowed to evaporate in a vacuum, it first 
deposits aggregations of lamelle of the composition 


4Na,0,10Mo00,,3SO, + 12H,0, 


and afterwards colourless, very efflorescent octahedra of another 
hydrate, 4Na,0,10M00,,3SO, + 16H,0. 

Attempts to obtain the corresponding barium salt were unsuccess- 
ful. When barium chloride is added to a solution of one of the alkali 
salts, sulphurous anhydride is given off, and a white, crystalline pre- 
cipitate separates, containing barium molybdosulphite and barium 
molybdate in proportions which vary with the conditions. 

Selenious acid yields analogous, but much more stable, compounds, 
which will be described subsequently. C. H. B. 


Combination of Selenious acid with Molybdates: Molybdo- 
selenious acid. By E. Pfécuarp (Compt. rend., 117, 104—107).— 
When about one-fourth of its weight of selenious anhydride is added 
to ammonium molybdate in warm aqueous solution, the liquid, on 
cooling, deposits long, silky needles of the compound 


10Mo00,,3Se0,,4(NH,),0 + 4H,0. ! 


This salt is much more soluble in hot than in cold water, and is 
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insoluble in alcohol. When heated, it gives off water, ammonia, and 
selenious anhydride. Hydrochloric acid, when added to an aqueous 
solution, produces a gelatinous precipitate of ammonium hydrogen 
molybdoselenite, which dissolves with decomposition in excess of 
hydrochloric acid. 

Potassium molybdoselenite is obtained by the action of selenious 
anhydride on potassium molybdate, and crystallises with 5H,O in 
colourless, hexagonal tables. It is more soluble in water than the 
ammonium salt, and is slightly soluble in alcohol. When heated at 
440°, it decomposes, with evolution of water and selenious anhydride. 
A double ammonium potassium salt can be obtained, and crystallises 
with 5H,O in the same form as the potassium salt. 

The sodium salt is analogous in composition, but crystallises with 
greater difficulty in very efflorescent octahedra containing 15H,0. It 
is very soluble in water, but insoluble in alcohol. 

The barium salt is obtained by mixing hot solutions of barium 
chloride and one of the preceding salts; it separates, on cooling, in 
slender needles containing 3H,0. Lead molybdoselenite is white, and 
insoluble, even in hot water. The mercurous and silver salts, and 
the salts of other heavy metals, are amorphous and yellowish. 

Molybdoselenious acid is obtained on decomposing the barium salt 
with sulphuric acid. It forms a yellow solution, which can be 
evaporated to a syrup, but will not crystallise. 

Other compounds of molybdates with selenious acid exist, and the 
salt 5MoO;,Se0,.,2(NH,),0 + 2H.O has been obtained as a crystalline, 
white powder. C. H. B. 


Action of Gaseous Ammonia on Tungstyl Chloride. By 
EK. F. Smira and O. L. Snrinn (Zeit. anorg. Chem., 4, 381—383).— 
Tungstyl chloride, WO,C),, is not attacked by dry ammonia at ordinary 
temperatures, but, on heating, a slow reaction sets in and a black 
mass is obtained, together with ammonium chloride and water. The 
compound has the composition W,O,N,H,. It is insoluble in water, 
is not attacked by hydrochloric acid or dilute alkalis, but is very ener- 
getically acted on by concentrated nitric acid, and yields ammonia when 
fused-with potassium hydroxide. It is not altered by heating with 
concentrated sulphuric acid at 180—250°. When treated with aqueous 
silver nitrate, crystals of metallic silver are deposited. 

E. C. R. 


Tungstous Oxide associated with Colombous Oxide. By 
W. P. Heapven (Amer. J. Sci., 45, 280—286).—In a paper on “ Iron 
Tin Alloys” (this vol., ii, 211), the author referred to certain products 
as iron bottoms, the formation of which he discussed. This paper is 
a study of the residues obtained from those bottoms. In the residues, 
as obtained after having been freed from carbon, the author has found 
«® mixture of columbous and tungstous oxides. Tungstous oxide, 
WO, as thus obtained, crystallises in the hexagonal system, mostly in 
hemiprisms having a light grey to tin-white colour, a metallic lustre, 
a hardness greater than glass, and a dark grey streak. The tungstous 
oxide was probably formed by the action of stannous oxide on metallic 
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tungsten, which had been reduced in the origina] tin charge of the 
furnace. B. H. B. 


Volatilisation of Zirconia and Silica at a High Temperature, 
and their Reduction by Carbon. By H. Moissan (Compt. rend., 
116, 1222—1224; compare this vol., ii, 507).—When zirconia is 
heated in an electric arc with a current of 360 ampéres and 70 volts, 
it rapidly melts, and in about 10 minutes is in complete ebullition, 
giving off thick, white vapours, which condense to a white powder, 
consisting of opaque, microscopic granules; these scratch glass, and 
have all the other properties of zirconia; sp. gr. = 510. The 
residue in the crucible has a crystalline fracture, and dendritic 
crystals of zirconia are found in the cooler parts of the furnace. 

If zirconia is fused in a carbon crucible under the conditions speci- 
fied, there is found below the non-volatilised oxide a button of zir- 
conium mixed with some zirconia, but free from carbon and nitrogen. 
If, on the other hand, the zirconia is mixed with excess of carbon, a 
zirconium carbide is obtained, containing from 4°22 to 5°10 per cent. 
of carbon. It has a metallic appearance and a brilliant fracture, and, 
when fused with excess of zirconia, yields pure zirconium, of sp. gr. 
4°25, which scratches glass and rubies easily, and closely resembles 
the zirconium described by Troost. Zirconium carbides containing 
more than 5 per cent. of carbon inflame somewhat rapidly when 
exposed to the air. 

Silica, in an are of the same intensity, melts almost immediately, 
and is in complete ebullition after six or seven minutes. The vapours 
condense to a slightly bluish, white powder, consisting of a mixture 
of amorphous silica with small, opalescent spheres, which scratch 
glass easily; sp. gr. = 2°4. About 20 grams of silica can be volatil- 
ised in from 10 to 15 minutes, and the condensed product is very 
easily attacked by hydrofluoric acid and by alkalis. 

Under the conditions specified, silica is reduced by carbon, and 
yields a crystalline silicon carbide, which is under investigation. 

Small spherules of silica, identical in properties with those just 
described, are found on the inside of glass globes enclosing electric 
arc-lights. C. H. B. 


Extraction of Zirconium and Thorium. By L. Troosr 
(Compt. rend., 116, 1428—1429).—The volatilisation of silica in the 
electric arc (preceding abstract) can be utilised for the separation of 
silica from zirconia or thoria. Finely powdered zircon 1s intimately 
mixed with an excess of finely divided carbon, and compressed into 
small cylinders, which are placed in a carbon dish, and subjected to 
the action of an electric arc in a closed vessel through which a 
current of carbonic anhydride is passed. Silica volatilises very 
rapidly, together with a thick, black smoke, probably due to the 
reduction and volatilisation of silicon, which reoxidises outside the 
electric arc. When the volatilisation ceases, the residue contains only 
about 1°5 per cent. of silica, whereas the original zircon contains 
about 33 per cent. 

Similar results are obtained with thorite and orangite, silicates of 
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thorium, and this preliminary separation of the silica greatly facili- 
tates the isolation of the metal. Cc. H. B. 


Arsenic Chlorosulphides and Antimony Chlorosulphides. 
By L. Ovuvrarp (Compt. rend., 116, 1516—1518).—Dry hydrogen 
sulphide acts on arsenic trichloride at the ordinary temperature, with 
evolution of hydrogen chloride and formation of a yellow precipitate, 
which, if the action is continued until the evolution of hydrogen 
chloride ceases, and the precipitate is washed with carbon bisulphide, 
consists partly of crystalline, and partly of amorphous, matter. The 
proportion of the latter varies, and it can be removed by levigation 
with carbon bisulphide. Both the amorphous and crystalline pro- 
ducts consist of arsenic chlorosulphide, As,8,Cl. This compound is 
slowly decomposed by boiling water, with formation of arsenic tri- 
chloride and amorphous arsenious sulphide. It melts at about 120°, 
and volatilises at about 300° (out of contact with air), with decom- 
position into arsenic trichloride and sulphide. 

If the hydrogen sulphide used in the preparation of the chloro- 
sulphide is not quite dry, the product is simply the ordinary sulphide, 
and the same result follows if the reacting substances are heated. 

Arsenious sulphide dissolves in the chloride when heated, but is 
deposited unchanged on cooling. If, however, a mixture of the two 
substances is heated in sealed tubes at 150°, the chloride being in 
excess, the compound As§&,Cl is obtained in microscopic crystals, 
which melt and volatilise readily when heated out of contact with 
air. It is decomposed by water in the same way as the preceding 
compound, and is dissolved by solutions of ammonia and alkali 
carbonates. 

If 1 part of the sulphide and 5 parts of the chloride are heated at 
180° for 24 hours, and cooled slowly, the chlorosulphide, As,S,Cl, is 
obtained in very small, pale-yellow crystals. 

Antimony trichloride, when treated at its melting point with a 
limited quantity of dry hydrogen sulphide, yields red-brown crystals 
of the chlorosulphide SbS,Cl. It is insoluble in carbon bisalphide, 
melts readily, and is readily attacked by acids. If the passage of 
the hydrogen sulphide is continued until hydrogen chloride is no 
longer given off, the chlorosulphide Sb,S,Cl is obtained in small 
prisms. At a temperature above the melting point of the trichloride, 
the product of the action of hydrogen sulphide is the ordinary anti- 
mony trisulphide. C. H. B. 


Arsenic and Antimony Iodosulphides. By L. Ouvrarp (Compt. 
rend., 117, 107—109).—Dry hydrogen sulphide has no action on 
arsenic iodide in the cold, but at 200° some of the iodide volatilises, 
and a crystallised iodosulphide, As,S;I, remains. The compound 
AsSI, is obtained by heating together out of contact with air arsenic 
sulphide and excess of iodine, and crystallising the product from 
carbon bisulphide. If the arsenic sulphide is in excess, the product 
is the compound As8,I, described by Schneider. 

A mixture of equal parts of iodine and precipitated antimony 
sulphide reacts at the ordinary temperature with development of 


§34 ABSTRAOTS OF CHEMICAL PAPERS. 


heat, and after treatment with carbon bisulphide, cinnabar-red needles 
of the compound SbS8,I are obtained... If 2 parts of iodine and 1 part 
of the sulphide are heated in a vacuous sealed tube, two products, 
Sb8,1 and SbS8,];, are obtained, and can be separated by taking advan- 
tage of their different volatilities. Dry hydrogen sulphide acts 
readily on antimony iodide at about 150°, and yields reddish-brown 
crystals of the compound Sb§,I. C. H. B. 


Metallurgy of Bismuth. By E. Marrazy (Proc. Roy. Soc., 52, 
467—472 ; compare Abstr., 1891, 1161).—The purification of bismuth 
from arsenic has hitherto been accomplished by fusing it with iron in 
presence of a flux, the compound of iron and arsenic being then 
removed as a scum; the method requires considerable time, and in- 
volves a serious loss of bismuth by volatilisation. The author 
finds that the whole of the arsenic can be eliminated by exposing 
the well stirred alloy, when heated above its melting point, to the 
action of air. No loss of bismuth occurs. In one experiment, 
700—800 kilos. of alloy, containing 0°65 per cent. of arsenic, and 
melting at 278°, gave up the whole of the arsenic on heating at 
395—513°. On heating the alloy in a vacuum, the arsenic is volatilised 
at about the same temperature as when heated in air. 

Bismuth may also be completely freed from antimony by prolonged 
fusion and constant stirring, the antimony oxidising and separating as 
an oily film; in one experiment an alloy containing 0°80 per cent. of 
antimony, together with other impurities, was heated for five hours at 
350°, and afterwards during about four hours at 458°; a slight loss of 
bismuth occurs. The above temperatures were determined by means 
of Le Chatelier’s platinum-rhodium pyrometer. J. B. T. 


Gold Crystals containing Mercury. By T. Wit (Zeit. anorg. 
Chem., 4, 325—334).—If gold in the form of small reguli, or as a fine 
powder, is dissolved in mercury under water in such quantities that 
the amalgam is quite liquid, then warmed for some time on the water- 
bath, and the amalgam treated with strong nitric acid as long as mer- 
cury is dissolved, the gold is recovered as a yellowish-brown powder, 
which is not crystallime, and contains mercury which cannot be 
removed by treatment with nitric acid, but is easily expelled by heat. 

If in the place of mercury a dilute liquid amalgam of sodium 
is employed under water, the gold is recovered in bright-yellow, 
lustrous prisms or needles 2—3 mm. in length. The crystals contain 
from 5°45 to 11°45 per cent. of mercury, which cannot be entirely 
removed by boiling with strong nitric acid. When heated, the mer- 
cury is expelled, and the gold is obtained in dark coloured cakes, 
showing its former crystalline texture. 

After the dissolution of the gold in the sodium amalgam, the 
aqueous liquid becomes rose-red, and finally dark-violet. If the mix- 
ture of gold amalgam and water is warmed on the water-bath, a 
bluish-green solution is obtained. These solutions may be exposed to 
the air at ordinary temperatures without any alteration in colour 
taking place. When acidified with hydrochloric acid, a black pre- 
cipitate of pure gold is obtained. The black gold differs from the 
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ordinary modification in its extreme lightness; also it is soluble in 
alkaline solutions, and does not amalgamate with mercury or with 
sodium amalgam. When heated, it yields the ordinary modification 
as a violet-red powder. E. C. R. 


Mineralogical Chemistry. 


Three supposed New Sulphides of Iron and Nickel. By S. 
L. Penrretp (Amer. J. Sci., 45, 494—497).—The author brings for- 
ward evidence to show that folgerite, blueite, and whartonite, sulphides 
of iron and nickel from the Sudbury nickel mines, Ontario, Canada, 
described by S. H. Emmens, cannot be regarded as distinct species. 
It is clear that little dependence can be placed on formule deduced 
from analyses of minerals of such doubtful purity, a where a 

chief constituent is determined by difference. - B. 


Deposits of Native Soda near Laramie, Wyoming. By H. 
PemBerTON, Jun., and G. P. Tucker (Chem. News, 68, 19—20).— 
Deposits of sodium sulphate, generally known as the Union Pacific 
Lakes, are found in a nearly rainless. region on the high Wyoming 
plateau, in the neighbourhood of the town of Laramie. The lower 
and greater portion of these deposits is of uncertain thickness, and 


is known as the “solid soda;” it consists of a mass of crystals of a 
faint greenish colour, mixed with a considerable amount of black, 
slimy mud ; its composition is Na,SQ,, 36 per cent. ; CaSQ,, 1°45 per 
cent. ; MgCl, 0°77 per cent.; NaCl, 0°21 per cent. ; H,0, 46°87 per 
cert. ; insoluble residue, 13°86 per cent. The upper portion of the 
deposits, from 3 to 12 inches thick, is formed by solution from the 
upper layers of the lower part, and the subsequent evaporation or 
cooling of the solution ; it has the following composition (calculated as 
anhydrous), Na,SO,, 99°73, and MgCl,, 0°26, per cent., with a trace 
of insoluble matter; the article manufactured in Laramie is, however, 
not so pure. 

Samples of the supernatant water taken from some of these “lakes ” 
or deposits at a time when they were entirely under water gave the 
following numbers, in grams per litre, on analysis. 

Big Lake. Track Lake. Red Lake. 
1:0487 10725 1:0887 
75°63 93°07 
1-46 2:01 
0°70 1°43 
3°00 4°16 
121 0°75 


Total solids...... 55°14 82°00 101°42 


The borax represents the results of titration with standard acid 
using methyl orange as indicator. Samples from two other lakes, 
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yielded a residue which, when calcined, contained only 43°12 and 
69°55 per cent. of sodium sulphate, besides magnesium and calcium 
sulphates and insoluble matter. D. A. L. 


Ettringite from Tombstone, Arizona. By A. J. Moses (Amer. 
J. Sci., 45, 489—492).—The author has examined several specimens 
of ettringite from the Lucky Cuss mine, Tombstone, Arizona. The 
mineral occurs in white, radiating fibres; it has a sp. gr. of 1°55, and 
fuses readily before the blowpipe. It thus differs from Lehmann’s 
ettringite in that the latter occurs in acicular, hexagonal crystals, has 
a sp. gr. of 1°75, and is said to be infusible. Analysis gives results 
corresponding with the formula (H2CapAl,)Os( SOs); + 40H,0. 
This formula suits not only the analysis of the Arizona mineral 
almost exactly, but also that of the Ettringen variety described by 
Lehmann, at least as well as the formula given by him. The ana- 
lytical results were as follows. 


CaO. Al,0O3;. SO . H,0. 
27°27 7°76 19°15 45°82 
26°31 9°72 18°54 45°41 


I, ettringite from Ettringen; II, ettringite from Arizona. 
It may, therefore, be concluded that this mineral is to be placed in 
a group of hydrous basic sulphates of the general formula 2R,0;,SO; 


+ nH,0. This group is composed of— 


Glockerite 2Fe,0;,80, + 6H,O 
Felsébanyite 2Al1,0;,80; + 10H,O 
Paraluminite 2A1,0;,S0; + 5H,O 
Ettringite Arizona.... 2{H:sCaAl,0,/SO, + 8H,0 
vitringie- ) Ettringen.. 2[{H,CaAlhO,]SO, + 8H.0 

B. H. B. 

Formation of Natural Aluminium and Iron Phosphates. By 
A. Gautrer (Compt. rend., 116, 1491—1496).—Minervite, Al,(PO,), + 
7H,0 (this vol., ii, 419), is formed by the action of ammonium phosphate, 
derived from a bed of guano, on an underlying layer of hydrargilite, and 
the aluminium phosphates in the guano islands Alta Vala, Redonda, 
and Commandeur have been formed inthe same way. Minervite can, 
in fact, be obtained artificially by allowing a mixture of gelatinous 
aluminium hydroxide and a solution of twice its weight of ordinary 
ammonium phosphate to evaporate to dryness at 30°, washing in 
water, dissolving in hydrochloric acid, and precipitating in the cold 
with an excess of sodium acetate. In separates in small, short 
prisms and in triangular lamelle. 

Clay is slightly attacked by ammonium phosphate at about 85°, but 
calcium hydrogen phosphate seems to be without action on it. Similar 
changes take place in soils, and minute quantities of aluminium 
phosphate can be extracted from some soils by means of dilute solu- 
tions of alkalis. 

Aluminium phosphate is slightly soluble in an ammoniacal solution 
of ammonium phosphate, and still more soluble in an ammoniacal 
solution of ammonium lactate. The latter is a product of bacteroidal 
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fermentation, and the fact that aluminium phosphate is soluble in the 
products of the fermentation of manures and soils probably has great 
influence on the assimilation of this compound by plants. 

ln contact with ferrous carboaate in fine powder, or in solution in 
water containing carbonic anhydride, ammonium phosphate very 
slowly prodaces ferrous phosphate. If the two substances are 
heated ut 83° for a long time, the phosphate Fe,PO,), + 6H,O is 
formed in microscopic, acicular crystals, the composition of which 
differs but slightly from that of the purest varieties of vivianite, 
Fe(PO,), + 8H,0. 

The putrefactive decay of fish, molluscs, &c., results in the produc- 
tion of ammonia, together with hydrogen sulphide and hydrogen 
phosphide. In the case of the more stable parts, such as bone, 
chitinous envelopes, hair, &c., these changes, although slow, continue 
for a long time. For months, and even years, the change proceeds, 
and the substances remain distinctly alkaline. When water contain- 
ing calcium and iron carbonates, calcium phosphate, &c., comes into 
contact with the decaying substances, precipitation takes place. 
Ferrous sulphide is one of the products, and by the subsequent action 
of hydrogen sulphide and air it be-omes converted into pyrites, thus, 
FeS + SH, + O = FeS, + H,O. Pyrites may also be formed 
directly by the action of hydrogen sulphide on ferrous carbonate in 
presence of oxygen, thus, FeCO,; + 2SH, + O = FeS, + 2H,0 + 
CO,. When once pyrites has been formed, it remains, by reason of its 
insolubility, and forms a nucleus for the deposition of a further 
quantity. Any calcium or aluminium phosphate, calcium or iron 
carbonates, &c., which may have been deposited in .the decaying sub- 
stance, may possibly be removed again by the solvent action of water 
charged with carbonic anhydride and with salts, other substances 
taking their place. There will, however, always be a tendency 
towards the accumulation of the less soluble of the substances de- 
posited. Where, for instance, the fossil is subjected to the prolonged 
action of water, it may be that only silica will be left. 

C. H. B. 


Kehoeite, a New Phosphate from Dakota. By W. P. 
Heappen (Amer. J. Sci., 46, 22—-25). This mineral forms seams and 
bunches in an argentiferous galena carrying zinc blende and iron 
pyrites, at the Merritt mine, near Galena, South Dakota. Analysis 
gives results corresponding with the formula R,P,0, + 2Al(OH), + 
21H,0, in which R = Zn3 + Cay. The mineral is named after the 
gentleman who first observed its occurrence. B. H. B. 


Xenotime from El Paso Co., Colorado. By S. L. Penrienp 
(Amer. J. Sci., 45, 398—399).—The occurrence of this mineral from 
the tysonite and bastnaesite locality of El Paso Co. has already been 
noted by W. E. Hidden (Abstr., 1885,878). An analysis of 0°2 gram 
of a second crystal gave the following results. 

P,O;. (YtEr),O3. Ignition. Total. 
32°11 67°78 0°18 100°07 

The mineral is thus a normal phosphate. Its sp. gr. is 5°106. 

B. H. B, 
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Rose-coloured Lime- and Alumina-bearing Talc. By W. H. 
Hoses (Amer. J. Sci., 45, 404—407).—The mineral described was met 
with in the Adam Quarry, near Canaan, Connecticut, enclosed in 
white crystalline dolomite. Analysis shows that the mineral is a 
normal tale, in which the magnesia is in part replaced by lime, and 
the silica by alamina. The trace of manganese observed accounts for 
the rose colour, which disappears when the mineral is exposed to sun- 
light. The analytical results were as follows. 


SiO,. <Al,O,;. MgO. CaO. FeO. Mn0. H,V. Total. 
6148 3°04 2554 419 O77 4trace 55°54 £10056 


The mineral is shown to belong to the tale family by its chemical 
composition as well as by its physical and optical properties. That it 
is a distinct variety is shown by its high percentages of lime and 
alumina, by its low fusibility and easy decomposability by acids, and 
by its exceptional rose colour. a 8 * 


Zunyite from Colorado. By S. L. Penrietp (Amer. J. Sci., 45, 
397—398).—This mineral was first described by W. F. Hillebrand in 
1884 from the Zufii mine, near Silverton, Colorado. It is interesting 
to know that a second locality for this rare mineral has been found at 
the Charter Oak mine, near the town of Red Mountain, about 5 
miles north of the original locality. The zunyite crystals occur in a 
porphyrite, much altered by steam and fumerole action. Analysis 
gave results corresponding with the formula [ Al(Cl.F,OH),],A1,Sis0,2, 
the agreement between the anthor’s and Hillebrand’s analyses being 
very satisfactory. Zunyite also occurs at the same mine in a pul- 
verulent form resembling kaolin. B. H. B. 


Cookeite from Paris and Hebron, Maine. By S. L. Penrie.p 
(Amer. J. Sci., 45, 393—396).—Excellent specimens of the mineral 
cookeite, first described by G. J. Brash in 1866, have been obtained 
from Paris and Hebron. Cookeite is related to the chlorites and 
micas, having a distinct basal cleavaye, and crystallising, like them, in 
the monoclinic system. Analysis gave results corresponding with the 
formula H,,Li,Al,Si,O,, or simplified to that of a basic metasilicate, 
Li{Al(OH,) },Si,0.. The sp. gr. of the mineral is 2°67. 

B. H. B. 


Sodalite-syenite from Montana. By W. Linperen (Amer. J. 
Sci., 45, 286—297).—The author describes a series of specimens, in 
the United States National Museum, collected in the northern part of 
Montana. Descriptions and analyses are given of the following 
rocks: (1) Porphyrites and quartz-porphyrites from the Moccasin 
Mountains. They are intrusive holocrystalline rocks of post-Cret- 
aceous age, and consist of quartz, orthoclase, soda-lime, felspar, and 
hornblende. (2) Porphyritic, dark-coloured post-Cretaceous dyke 
rocks from the Bear Paw Mountains. They consist of augite, olivine, 
biotite, and triclinic felspar, and have a general resemblance to the 
lamprophyric dyke rocks of Rosenbusch. (3) A_post-Cretaceous 
so lalite-syenite from Square Butte. This rock consists of hornblende, 
orthoclase, albite, sodalite (8 per cent.), and analcime. No nepheline 
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is found ; but the interstitial analcime, of which there is 3 per cent., 
might possibly have been derived from that mineral. B. H. B. 


Basic Dyke thought to contain Leucite. By J. F. Kemp 
(Amer. J. Sci., 45, 298—305).—In 1888 the author examined the 
elwolite-syenite of Beemerville, New Jersey. Since the paper 
describing his investigations was published, several descriptions have 
appeared of elwolite-syenite districts elsewhere, and in particular of 
the basic rocks associated with them, so that basic dykes are now 
recognised as invariable attendants on this form of plutonic rock. 
The author now describes a basic dyke, near Hamburg, not fat from 
Beemerville, in New Jersey. The spheroidal inclusions offer the 
point of chief interest, as they have been thought to indicate leucite. 
Analysis shows that they are practically analcime. Assuming w 
change from leucite, it is necessary to account for a large accessiou of 
soda, and as regards the corresponding alteration from nepheline, a 
much smaller accession of potash. Although it is impossible to settle 
the question without the discovery of perfectly fresh material, either 
of nepheline or of leucite, in the spheroids, the analytical results 
rather favour original nepheline than original leucite. 

B. H. B. 

Voleanic Rocks from Gough’s Island, South Atlantic. By L: 
V. Pirsson (Amer J. Sci., 45, 380—384).—These rocks were gathered 
as beech pebbles from the shore of Gough’s Island, by the captain of 
a whaling vessel. Nothing has been published on the geology of this 
remote region. All the pebbles represent very fresh volcanic rocks 
which may be referred to trachytes or to basalts. Basalt is repre- 
sented by two varieties, one of which is a rock of dark-grey colour 
thickly dotted with black augite, yellow olivine, and white felspar. 
The second type is of a dark greyish-brown colour, exhibiting in thin 
sections iron ore, apatite, olivine, augite, and felspars. It contains 
49°55 per cent. of silica, and its sp. gr. is 2643. Trachyte is re- 
presented hy trachytic tuffs and obsidian. The latter gave on 
analysis 61°22 per cent. of silica, 1°88 of lime, and 0°44 of magnesia, 
whilst the percentage of soda was 6°49 and that of potash 5:93. 
The glass, therefore, is to be referred to trachyte, perhaps of the 
phonolithoid type. The analyses of these rocks are of interest in 
establishing the recent volcanic nature of this solitary island. 

B. H. B. 


Physiological Chemistry. 


Nutritive Value of Albumoses. By H. Hmoesranpr (Zeit. 
physiol. Chem., 18, 180—192).—Careful experiments on metabolic 
exchanges when albumoses are administered, given with full details, 
confirm the already well known fact that these substances have a high 
nutritive value. W. D. H. 

39—2 
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Nutritive Value of Proteids. By E. Kravss (Zei/. physiol. Chem., 
18, 167—17y).—In considering the metabolic value of proteid food, it 
is not merely enough to put down the intake and output of nitrogen. 
A third factor is the amount of nitrogenous substance which under- 
goes putrefactive change in the intestine forming indole, &c., which, 
so far as the economy is concerned, is a waste. The amount of this 
waste can be estimated by the indican of the urine, or by the estima- 
tion of the ethereal hydrogen sulphates in the same secretion. This 
has recently been insisted on by Winternitz (Abstr., 1892, 1116), who 
made his experiments with milk, and attributes to lactose a power of 
lessening putrefactive change. Hirschler (Abstr., 1886, 729) regards 
carbohydrates as valuable antiseptics in the organism. The present 
experiments, performed with meat and with meat and bread diets, fully 
confirm this view. W. D. H. 


Proteid in Diet. By F. Hitrscurexp (Chem. Centr., 1893, i, 790—791; 
from Berl. klin. Woch., 30, 324—329).—Attention is called to former 
work (Abstr., 1889, 174) in which it is shown that less proteid ‘is 
compatible with health than was formerly supposed ; and to the im- 
portance of this fact in the construction of dietaries. It is further 
pointed out that merely chemical analysis of a food does not form a 
criterion of its nutritive value. Other factors, such as weight, 
volume, and digestibility, must be taken into account. 

W. Dz. &H. 

Influence of Tea and Coffee on Artificial Digestion. By C. 
ScuHu.tz-ScHuLtzenstgIn (Zeit. physiol. Chem., 18, 131—142).—The 
few experiments given show that infusions of tea and coffee, when 
mixed with an artificial gastric digestion in amounts approximately 
equal to that which would occur in the stomach after a meal accom- 
panied by tea or coffee, impede digestion. The amount digested with- 
out such addition being 94 per cent., that in the specimens mixed 
with tea and coffee varied from 61 to 68 per cent. W. D. H. 


Occurrence of Hydrochloric acid in the Stomach. By F. 
Martius (Chem. Centr., 183, i, 856)—Hydrochloric acid is rapidly 
secreted by the stomach, and five minutes after food has been taken it 
is already quantitatively detectable. Unless acids have been present 
in the food, the total acidity of the stomach may be taken as due to 
hydrochloric acid. But the acid forms a compound with the albu- 
min of the food and so becomes indifferent towards vegetable colours. 

Organic acids, and lactic acid in particular, are only secreted in 
amouut sufficient to affect the acidity of the stomach under patho- 
logical conditions. L. vE K. 


Gases of Blood during Anesthesia. By T. Ouiver and F. C. 
Garrett (Brit. Med. J., 1*93, ii, 683—684).—A preliminary note on 
the gases of the blood during anesthesia with chloroform, ether, 
methylenic dichloride, and nitrous oxide, the experiments being per- 
formed on dogs and rabbits; the most striking fact noted was a 
remarkable rise in the percentage of nitrogen in the blood. 

W. D. H. 
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Chlorosis. By E. L. Jones (Brit. Med. J., 1893, ii, 670—672).— 
From the study of the specific gravity of the blood and serum at 
various ages in the two sexes, the theory is advanced that chlorosis is 
an exaggeration of what always occurs in women at puberty, a fall 
in hemoglobin and specific gravity. In the male, the opposite takes 
place, and they do not suffer from the disease. The connection be- 
tween chlorosis and gastro-intestinal congestion is also pointed out, 
but the relationship is not explained. W. D. H 


Intravascular Coagulation. By W. D. Hatirpurron and T. G. 
BropieE (Brit. Med. J., 1893, ii, 682).—Analysis has shown that the 
proteid obtainable from various cellular organs by admixture with 
sodium chloride, in a method already described (this vol., ii, 133), is 
a nucleo-albumin, and thus resembles Wooldridge’s tissue fibrinogen. 
The physiological effect of the two substances is also identical, leading 
to intravascular clotting, chiefly in the venous, but also sometimes on 
the arterial side of the circulation. Death occurs from stoppage of 
the respiration, and the fact that severance of the vagi makes no 
difference in the experimental result points to the vause of death in 
the respiratory centre. The toxic material may be conveniently dried 
in a vacuum at a low temperature, and dissolved for use in dilute 
sodiam carbonate solution. Such solutions are clear, somewhat 
viscous, and free from lecithin. Even when kept antiseptic with 
thymol, they lose their power after some days, and a curious change 
noticed was that after some weeks they became pink, and subse- 
quently red. The spectroscope reveals no bands. 


The use of nucleo-albumin to produce clotting in hemorrhages, or 
aneurisms, cannot be recommended, as the substance is so deadly. 
Sir Joseph Fayrer (see next abstract) and others have pointed out 
that intravascular coagulation is by no means an infrequent cause of 
death, and it can hardly be doubted that the poisonous substance 
here also is a nucleo-albumin. W. Dz. H. 


Cardiac and Pulmonary Thrombosis. By J. Farrer (Brit. 

Med. J., 1893, ii, 682—683).—Clinical details of two cases are given. 
W. D. H. 

Glycogen in Blood and Pus. By Huprerr (Zeit. physiol. Chem., 

18, 144—166 ; compare this vol., ii, 176).—Full details are given 

of the experiments on which the author rests his conclusions. The 

leucocytes in the blood are probably the source of the elyconen . % 


Influence of Fever on Hepatic Glycogen. By D. Not Parton 
(Brit. Med. J., 1893, ii, 682).—Since it is the disintegration of 
proteids, and not of fats and carbohydrates, which characterises the 
metabolism of fever, it is important to investigate the effect of that 
condition on the glycogen of the liver. In the experiments, pairs of 
young rabbits were kept on the same diet, and weighed daily for con- 
siderable periods, thus rendering the hepatic glycogen fairly uniform. 
By diminishing the heat elimination -by placing one of the pair in a 
hot chamber, the body temperature rose, and on killing it the glyco- 
gen was markedly diminished, as compared with that in the other 
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rabbit. At the same time, the reducing substances of the blood and 
liver were increased, probably indicating sugar formed from the 
glycogen. Pyrexia, produced by toxic products (yeast culture), led 
to corresponding results. The effect may be partly explained also by 
diminished formation of glycogen. W. D. H. 


The Work of the Kidney. By W. H. Tuompson (Brit. Med. J., 
1893, ii, 681).—The experiments were made on dogs, and the urine 
collected by cannule in the ureters. 1°5 to 2 milligrams of atropine, 
and in other cases *% to 4 milligrams of morphine, per kilo. of body 
weight were given intravenously. The results were, that the urine 
was diminished, and urea also was diminished; the nitrogen, other 
than that in urea, was increased. These results could not be ex- 
plained as the result of interference with blood pressure, but taken 
with the fact that heat is produced in the kidney during its per- 
formance of work, tends to the belief that some of the urea is formed 
in the kidney itself out of one or more of the other nitrogenous 
compounds, and that this process of true secretion is lessened by the 
drugs which produce similar effects in other glands. W. D. H. 


Carbohydrates of Normal Urine. By K. Baiscn (Zeit. 
physiol. Chem., 18, 193—206).—The investigations of the older 
chemists showed that the presence of a reducing substance, presum- 
ably sugar, was constant in normal urine. It was not, however, 
until Baumann’s benzoic chloride method was introduced that it 
became possible to isolate this substance and to study its properties, 
and even now the matter is far from settled, Wedenski having 
shown that the carbohydrates are probably two in number, and that 
the benzoyl compound contains small quantities of nitrogen (Abstr., 
1889, 293). The present research relates mainly to the preparation 
and properties of the benzoyl compound. Future papers are pro- 
mised on the varieties of carbohydrate which can be obtained from it. 
It is, however, briefly stated that the properties of one of these 
corresponds closely to those of dextrese. 

The best proportions of reagents to use are 40 c.c. of benzoic 
chloride, 400 c.c. of sodium hydroxide, and a litre of urine. Other 
proportions give a smaller yield with a larger amount of ash ; the ash 
consists chiefly of magnesium phosphate, which can be removed by 
means of dilute hydrochloric acid. But in all cases there is from 
1 to 2 per cent. of nitrogen. Similar results followed if the urine 
had been previously treated with normal or basic lead acetate. The 
melting point varied in different preparations from 95° to 130°; the 
carbon from 66°5 to 67°7, the hydrogen from 5°15 to 5°57. 

W. D. H. 

Episarkine. By G. Satomon (Zeit. physiol. Chem., 18, 207—212). 
Balke (this vol., i, 536) has recently described under this name a new 
xanthine-like compound in the urine. It appears to be identical with 
a substance of hitherto doubtful nature, described by the author at 
various times, in the urine of the pig and ox, and in the urine of 
leuceemic patients. Further details are promised. 

By the solubilities of their silver compounds in hot nitric acid, the 
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xanthine-like substances of the urine may be divided into the hypo- 
xanthine fraction, including hypoxanthine, guanine, carnine, adenine, 
and episarkine, and the xanthine fraction, which includes xanthine, 
paraxauthine, and heteroxanthine. W. D. iH. 


Diabetic Coma. By V. Harter (Brit. Med. J., 1893, ii, 656— 
669).—Coma can be produced in dogs by the introduction of sugar 
into the circulation, the ureters being tied. The comatose stage is 
preceded by a convulsive one. This is not simply due to the ligature 
of the ureters, nor is it due to the sugar, which diminishes in the 
blood as the symptoms appear. It is due to toxic substances pro- 
duced from the sugar. Alcohol and acetone were found, and these 
may be partly the cause of the diminished oxidation which experi- 
ments on the gaseous interchanges show. Coma is, however, princi- 
pally due to acid products which combine with the carbonates and 
ammonia of the blood, thus hindering that fluid from carrying carb- 
onic anhydride to the lungs for elimination. There is at the same 
time a diminution in the oxygen absorbed. #$-Hydroxybutyric acid 
is not formed. W OD2«. Hz 


Amount of Lecithin in Butter. By E. Wrampetmeyer (Landw. 
Versuchs-Stat., 42, 437—438).—The ash from 100 grams of butter 
yielded 0°04512 gram of phosphoric acid, whilst margarin gave only 
00160 gram. Analyses made with filtered fat showed that the ash 
of margarin treated in this manner contained practically no phos- 
phoric acid, whilst the ash of butter was found to contain much reduced 
uud very variable quantities. The average amount of lecithin calcu- 
lated on the total phosphoric acid now found was 0:017 per cent. 
(Beilstein, 2 Ed., 1, 334, gives 0°15—0'17 per cent.). The results of 
analyses of seven samples is given in a table, which shows also the 
melting and solidifying points of the butters, and the amounts of 
volatile fatty acids. N. H. M. 


Influence of Chiloral Hydrate and Amylene Hydrate on 
Metabolism. By E. Harnack and J. Remertz (Chem. Centr., 1893, 
i, 841—842; from Fortsch. d. Med., 11, 265—270).—The experiments 
were tried on dogs. The sulphur in dog’s urine is in four conditions, 
and not in three, as in human urine. These are A, as ordinary 
sulphates; B as ethereal hydrogen sulphates; C, as ‘thiosulphates 
(absent in human urine); and D, as organic sulphur compounds. 
Chloral hydrate increases the output of sulphur by 18 per cent. ; this 
is due to increase of B and D. Amylene hydrate lessens the total 
output of sulphur, as it depresses the oxidation processes in the 
organism. Chloral hydrate diminishes the excretion of urea during 
the first two days of its administration, and increases it subsequently. 
The total nitrogen runs the same course, but the effect is not merely 
due to urea, but also to organic compounds which contain sulphur in 
addition. This is due to increased metabolism of tissue proteid, rather 
than to an increase of oxidation processes. ‘The chloral itself leads 
to an increase of urinary chlorides. Amylene hydrate lessens the 
output of nitrogen und urea. Both hypuotics lessen oxidation, aud 
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lower the body temperature. This action appears to be independent 
of their narcotic and paralytic effects, which are due rather to the 
alkyl than to the halogen. W. D. H 


Physiological Action of Pyridine and Naphthalene Deriva- 
tives. By R. Coun (Zeit. physiol. Chem., 18, 112—130).—His 
(Arch. exp. Path. Pharm., 22) found that pyridine leaves the body in 
the urine as methylpyridylammonium hydroxide, C;NH;Me°OH ; as 
this investigation was made previous to the publication of Ladenburg’s 
(Annalen, 247, 1) method of preparing pure pyridine, and as the result 
is unique in animal chemistry, it was thought advisable to repeat the 
experiments. The results obtained by His were completely confirmed 
by those of the present research. Attempts to obtain pyridine 
aldehyde by Ladenburg’s method from 2-piculine having failed, the 
action of a-picoline itself on the body was investigated ; this sub- 
stance was found to leave the body as a glycocine compound of 
a-pyridinecarboxylic acid, to which the name a-pyridinuric acid is 
given. 

Nencki states that naphthalenecarboxylic acid leaves the body in 
the urine unchanged (Arch. erp. Path. Pharm., 30, 302) ; this was 
put to the test. It was found that in rabbits the a-acid is excreted 
unchanged, but the B-acid leaves the body as the glycocine compound, 
A-naphthuric acid. In dogs, the B-acid is excreted unchanged, while 
the a-acid leaves the body as a-naphthuric acid. W. D. H. 


A complete Process of Reduction occurring in the Animal 
Tissues. By R. Coun (Zeit. physivl. Chem., 18, 133—136).—The 
author has previously shown (Abstr., 1892, 1504) that in rabbits 
metanitrobenzaldehyde leaves the body in the urine as acetylamido- 
benzoic acid. This involves three changes: Ist, an oxidation of the 
aldehyde group to a carboxyl group; 2nd, a redaction of the nitro- 
group to an amido-group; and, 3rd, a synthesis with acetic acid, 
water being eliminated. In the dog, this does not occur, and the 
shortness of its alimentary canal was regarded as the probable ex- 
planation of the difference. But the present experiments show that 
this cannot be correct, as the reduction occurs in the tissues after 
subcutaneous injection; indeed, more of the reduction product is 
then obtained in the urine than when the drug is given in the usual 
way. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Nitrification. By E. Gopiews«1 (Forsch. a. d. Gebiete d. Agrik. 
physik., 16, 240—242: from Anzeiger d. Akad. d. Wissens. Krakau, 
1892).—According to Winogradsky, both the nitrite and the nitrate 
organisms have the power of vegetating in solutions absolutely free 
from organic maiter, as, for instance, a solution containing ammonium 
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sulphate and potassium phosphate, with addition of basic magnesium 
carbonate, and he concludes that the organisms derive their carbon 
from the magnesium carbonate. This view was opposed by Elfving 
(Forsch. Geb. Agrik. phys., 14, 304), who considered it more probable 
that the organisms derived their carbon from volatile compounds 
absorbed from the air. The following experiment was made by the 
author. 

Four Erlenmeyer flasks, each containing water (100 c.c.), am- 
monium sulphate (0°05 gram), potassium phosphate (0°1 gram), and 
magnesium carbonate (1 gram), and seeded with 1 drop of a nitrify- 
ing organism cultivation, were kept under the following conditions. 
No. 1 was closed with cotton wool; Nos. 2, 3, and 4 were placed on 
glass dishes and covered with bell jars, which were closed below with 
potash, sulphuric acid, and a permanganate solution respectively. In 
the flask exposed to air, nitrification was vigorous; in those kept over 
sulphuric acid and over permanganate, it was also vigorous, but some- 
what slower; whilst in the flask kept over potash, there was no 
nitrification at all. The experiment was repeated with the same 
result. It is concluded that the organisms derived their carbon from 
the carbonic anhydride of the air or of the double carbonate. 

In a second series of experiments, in which known amounts of 
ordinary air, or air containing large amounts of carbonic anhydride, 
were employed, it was found that the carbonic anhydride actually 
did nourish the micro-organisms. The nitrogen of the air increased, 
showing that in the process of nitrification a portion of the nitrogen 
of the ammonia is liberated. N. H. M. 


Changes in Mouldy Bread. By A. Hesesranp (Landw. Versuchs- 
Stat., 32, 421—427).—Samples of rye bread were infected from 
mouldy bread, and kept for periods of 7 and 14 days, similar samples 
being at once dried for analysis. The mould was chiefly Penicillium 
glaucum and Mucor mucedo. The results showed that there was a con- 
siderable loss of substance under the influence of mould, mainly owing 
to the conversion of the carbohydrates into carbonic anhydride and 
water. The fat and crude fibre increased in amount, whilst, although 
there was only a slight loss of proteid matter, the loss of carbo- 
hydrates caused the percentage of proteids to be much higher in 
the dry substance of the mouldy bread. The decomposition of 
proteids caused an increase in the amount of amides. In a subse- 
quent experiment, the bread (47°65 grams) was first sterilised, and 
then seeded with a pure cultivation of Penicillium glaucwm. The 
carbonic anhydride evolved was determined, and it was found that it 
amounted to about 21°5 milligrams per hour. At the conclusion of 
the experiment, the flask containing the bread was heated in a 
glycerol bath, and the distillate collected. This had an odour of fresh 
cider refuse, and was strongly acid; it contained no alcohol. The 
bread had lost 18°69 per cent. of its weight of dry substance. The 
following numbers show the percentage composition (1) of the dried 
fresh bread and (2) of the dried mouldy bread. 
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Crude Pure Soluble Pure Crude 
protein. protein. protein. Maltose. Dextrin. Starch. Fat. ash. fibre. 
1. 11°94 (11°67) (1°92) 154 802 76°75 026 144 0°05 
2. 17:13 (1492) (515) 050 1186 63:52 2°11 241 2°47 


There were thus gains of fat and crude fibre (0°71 and 0°98 per 
cent. respectively), and losses of starch (20°03), maltose (0°72), and 
protein (O'LL per cent.). No ammonia could be detected. The 
number given for starch in the mouldy bread was found by difference, 
and is slightly high, as small amounts of other substances were 
present. Among these, only volatile acids, oxalic acid, and mannitol 
could be detected, owing to the smallness of the amounts. 


N. H. M. 


Composition of the Ripe Husks of Capsicum. By B. v. 
Birté (Landw. Versuchs-Stat., 42, 369—379).—The first analysis of 
capsicum seem to be that made by Buchholz (Kénig, Die menseil. 
Nahrungs- u. Genussmitiel, 2 Aufi., 1, 148), whilst a more thorough 
examination of the fruit was made by Braconnot (Ann. Chim. Phys., 
21, 124), who obtained capsicin, a soft, non-crystalline compound 
with a pungent taste, and from this capsicum-red. Witting (Hep. 
Pharm., 13, 366) and Tresh (lharm. Centr., 17, 427) maintain that 
the active constituent is a crystalline substance termed capsaicin. 
Pabst (Arch. Pharm., 23, 108) found a trace of an alkaloid; he 
considers capsaicin to be an amorphous acid; and he detected con- 
siderable amounts of free oleic, stearic, and palmitic acids in the fruit. 
He concludes that the red colour of the fruit is probably carotin (com- 
pare also Felletar, J. Pharm., 1868, 70; Fleischer, Arch. exp. Path., 9, 
117; and Strohmer, Chem. Centr., 1886, 577). 

The ripe fruit examined by the author was well developed, and of 
a scarlet colour. The amounts of the different parts of the fruit vary 
considerably, owing to the varying amount of seed. 

The whole fruit (1) was found to contain 90°25 per cent. of dry 
matter, (2) the fruit husk 85°86 per cent., (3) the seed 90°49, and 
(4) the placenta 87°34 per cent. The dry matter has the following 
composition. 


Ether Nitrogenous Non-nitro- Crude 
extract. matter. genousextract. fibre. Nitrogen. 


10°69 19°77 39°82 22°95 3°16 
5°14 14°31 49°07 25°83 2°29 
27°95 17°22 33°07 17°36 2°13 
7°07 28°54 39°88 13°48 4°57 


Nitrogen as Nitrogen. Proteid 
ammoniu. as amides, nitrogen. 


0°217 0-093 2321 
0°195 0°130 1-792 
. 0061 0'v61 2°938 
4. 0°240 0°280 2 403 


The following ash analyses are given of (1) the whole fruit, (2) 
the husks, and (3) the seed. 
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K;0. Ne,O. MgO. a0. AO;  Fe.0,. 
1. 55°60 4°42 6°22 4°80 trace 1:44 
2. 52°47 13:16 5°04 5:08 (22 1-09 
3. 40°12 2°50 10°43 3°46 — 0°81 


Si0.. Cl. SO . P,0;. 
1. 204 3°88 6°44 16°82 
2. 1:90 1:44 4°58 14°59 
3. 1°74 2°65 4°97 33:95 


As regards the manufactured products, the ordinary kinds are 
made by grinding the whole fruit, the stem being frequently in- 
cluded ; they have a pale brick-red colour. The best preparations 
are made with the husks and seeds only. To detect adulteration, 
microscopic examination is necessary, as well as estimation of the ash. 
The pure ash is usually white or slightly greenish, and dissolves 
almost entirely in dilute acids. Tables are given showing the results 
of analyses of manufactured products. N. H. M. 


Lathyrus sylvestris. By E. Kinon (Agrl. Students’ Gazette, New 
Series, 6, 108—109).——This leguminous plant has been introduced as 
a cultivated fodder plant suitable for poor soils, under the name of 
Wagner’s flat pea or wood vetchling. The plot of this plant 
cultivated at the Royal Agricultural College, Cirencester, yielded 
30 cwt. of hay per acre on May 30, 1893, and a second crop on 
August 4 of the same year. 1000 parts of the green stuff gave 184 


parts of air-dried hay which contained 16°82 per cent. of moisture. 
The following analyses were made. 


Green stuff. Dry matter of hay. 


5°62 

28°97 

Ether extract ; 4°25 
Nitrogenous matter 35°33 
Soluble carbohydrates .... " 25°83 


100-00 
True proteids ; 22°86 


It will be seen that the nitrogen content of the hay is greater than 
that of peas or beans, but a mach larger proportion (35 per cent.) 
is of an amide character. I1t contains twice as much nitrogen as 
lucerne hay, and about three times as much as meadow hay. The 
ether extract contained a good deal of chlorophyll. A. G. B. 


Analysis of Tobacco cured by the Leaf-cure on Wire, and 
by the Stalk Process. By F. B. Carrenter (Laper. Stat. Record, 
4, 819—821 ; from N. Carolina Stat. Bull., No. 90a, 1893).—The two 
methods of curing have been already described (EHaper. Stat. Record, 4, 
32—35). In the leaf-cure on wire, the leaves are stripped from the 
stalk at three different periods and strung on wires; whilst in the 
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stalk process the leaves are left on the stalks and kept in an ordinary 
barn. Owing to the manner and time of harvesting, the chemical 
composition of the products of the two processes varies somewhat. 
In the leaf-cure process, the priming of the lower leaves causes in- 
creased growth, and an increase in the percentage of proteids and 
nicotine. But the loss in quality caused by this transformation is 
more than compensated by the gain in weight. 

The results of analyses made with plants of various age showed 
that nitrates are almost entirely confined to the stalk and stems in the 
younger growth of the plant, whilst the other nitrogen compounds 
are more abundant in the leaves. N. H. M. 


Greater Assimilability of the Nitrogen of recently formed 
Nitrates. By P. Picnarp (Compt. rend., 117, 125—127).—The 
results of all the author’s experiments indicate that nitric nitrogen 
is most efficacious and assimilable when recently formed or when it 
has migrated from one base to another, especially when the new base 
is potash. The use of sodium nitrate as a manure in preference to 
the potassinm salt is not only to be recommended on account of its 
cheapness, but also because of its conversion into the potassium salt 
in asoil containing potash. Again, the repeated application of small 
quantities of sodium nitrate has the advantage of continually furnish- 
ing the plant with newly formed potassium nitrate, besides the obvious 
advantage of diminished loss in drainage. It is probable that the 
nitrates observed by Berthelot to be formed within the plant tissues 
are still more assimilable than the nitrates of the soil. Vegetation 
will be more greatly benefited by the old methods of cultivation, 
which tended to induce increased nitrification in soil, than by the 
direct application of nitrates. N. H. M. 


Combined Nitrogen in Rain. By A. Perermannand J. Grarrian 
(Bull. Stat. agron. Gembloux, 1893, No. 52, 5—26).—Rain was collected 
by means of a nickeled copper collector (82 cm. in diameter), in a 
large glass vessel; mercuric chloride was added to prevent change. 
Determinations of ammonia and nitrates were made from January, 
1889, to December, 1891, whenever there was sufficient water for 
analysis, the ammonia being determined with Nessler solution after 
distillation with a little potash, and the nitrates after reduction to 
ammonia by the zinc-copper couple. The average rainfall was 
692 mm. (= 27:14 in.) per annum and contained: ammoniacal 
nitrogen, 1:14 per million; nitric nitrogen, 0°35 per million ; total, 
1°49 per million. Calculated in kilos. per hectare per annum, the 
amounts are as follows: nitrogen as ammonia, 7°92 kilos. (or 7°07 Ibs. 

r acre); nitrogen as nitrates, 2°39 kilos. (or 2°13 lbs. per acre) ; 
total, 10°31 kilos. (or 9°20 lbs. per acre). This total is less than tbe 
average found at Montsouris (14°28 kilos.) and at the Italian and 
German stations, but higher than that obtained at Rothamsted.* 


* 7°36 kilos. per hectare (= 6°57 Ibs. per acre) is given as the average annus! 
amount at Rothamsted. The authors give no indication as to where they obtained 
this figure, which is nearly, but not quite, the same as was obtained at Rothamsted 
in the years 1853-56. More recent results showed that the amounts of nitrates and 
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The relation of ammoniacal to nitric nitrogen is 76 : 24, which is very 


a 
coal nearly the same as at Rothamsted (75 : 25) and at Montsouris and 
hat. the German and Italian stations (73 : 27). The February rain was 
in- found to be the richest in nitrogen, that of July the poorest. The 
und atest rainfall was in July, the lowest in February; whilst as re- 


gards the total amounts of nitrogen in the rain, the highest was 
observed in August, the lowest in February. Tables are given con- 
taining the results of each of the 142 analyses made during the three 
ears. 

; Separate analyses were made of hoar-frost and snow, collected in 
or near the grounds of the Institute. The hoar-frost contained an 
average amount of combined nitrogen = 7°52 per million; the snow, 
7°40 per million. N. H. M. 


Soluble Phosphoric acid in Superphosphate. By J. Sroxiasa 
(Landw. Versuchs-Stat., 42, 439—457; compare Abstr., 1891, 380). 


it 

se —Calcium carbonate and calcium phosphate, CaH,(PO,).,H,O, 
to were well mixed in molecular proportion, treated with 500 cc. 
ts of water, and the whole evaporated to a small bulk. It was then 
It dilated with water, filtered, washed, and dried over su!pburic acid 
ll until the weight was constant. The residue was pure calcium phos- 
he phate, CaHPO,,2H,O. When twice the amount of calcium carbonate 
1s was employed, pure tricalcium phosphate was obtained (compare 
e Weilandt, Abstr., 1887, 995). This reaction, showing the production 
s of the less solub'e triphosphate, is one of importance for the absorp- 
n tion in soil. Thus, soil, containing only 0°4 per cent. of calcium 


carbonate, will contain 6000 kilos. per hectare to the depth of 10 cm. ; 
taking the maximum amount of soluble phosphate applied to the soil 
(100 kilos. per hectare), there will be 33 parts of calcium carbonate to 
1 of monocalcium phosphate. The results of experiments with plants 
have shown the better effects of diphosphates as compared with the 
less soluble triphosphate. Chalky soils manured with monocalcium 
phosphate never gave as good crops (turnips, barley, and peas) as 
were obtained when orthophosphoric acid was employed. Inasmuch 
as the exact composition of superphosphates has not been ascertained, 
the author considers that the experiments hitherto made are incom- 
plete and of Jess use than is usually supposed. 

A considerable number of experiments are described in which 
calcium phosphate, CaH,(PO,).,H,O, was submitted to the action of 
pure calcium carbonate in different forms, under various conditions. 
It was found that a mixture of the dry salts gradually changed, the 
amount of soluble phosphate falling from 55°4 per cent. after two hours 
to 21°02 per cent. after 360 days. Calcareous sandstone kept in a 
solution of the phosphate became covered with a layer of tricalcium 
phosphate. Experiments in which calcite was employed showed 
that more triphosphate is formed with strong than with weaker 


solutions. 


ammonia were a good deal less than was supposed, and the total nitrogen (exclud- 


ing nitrogenous organic matter) is now shown to be about 3°5 lbs. per acre per 
rans. Chem. 


N. H. M. 


annum (compare Jour. Roy. Agr. Soc. [2], 17, 241, and 19, 313 ; 
Soc., 1889, 537). 
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Zinc cylinders of different sizes were filled with sand containing 
20 per cent. of pure calcium carbonate. Pure monocalcium phos- 
phate, CaH,(PO,).,H,O (7 grams), was mixed with the top 5 cm. 
of the sand, and water povred on to the amount of 2 litres in 10 days. 
At the end of this time, each cylinder had another 2 litres of water. 
The drainage, which was quite clear, did not contain a trace of free 
phosphoric acid. Nearly the whole of the phosphates remained in 
the sand in an insoluble form. 

In order to ascertain the effect of water on calcium phosphate, 
1 kilo. of pure sand containing 19 per cent. of water was superficially 
treated with methyl-orange, and a gram of phosphate distributed over 
the surface. The pieces of phosphate immediately became red. In 
presence of 2 per cent. of calcium carbonate, single particles became 
red, the acid being neutralised. When loam was used instead of sand, 
the decomposition was slower. The results of these and other experi- 
ments point to the conclusion that orthophosphoric acid is first 
liberated and that this reacts with the calcium carbonate (2 mols.), 
yielding tricalcium phosphate. N. H. M. 


Analytical Chemistry. 


Titration of Acids by Metallic Sodium. By E. Nuitzen (Zeit. 
anal. Chem., 32, 422—423).—The author recommends anew Hartley’s 
proposal (this Journal, 1873, 132) to employ weighed quantities of 
metallic sodium for the titration of standard acids. He prefers to 
weigh the block of sodium under petroleum which has been heated 
above 100° and filtered. For this purpose a beaker containing petr- 
oleum is tared on the balance, and the block of sodium, cut clean 
from a larger mass as rapidly as possible, is at once slipped into the 
petroleum and weighed. Such a block, of about 0°7 gram, gains 
only about 0°17 milligram during the 15 seconds required for cutting 
it out. The sodium is then withdrawn with tongs, and without re- 
garding the adhering petroleum, is treated with 75 c.c. of 88—94 per 
cent. alcohol in a flask fitted with a perforated cork and glass tube. 
When all is dissolved, water and the indicator are added, and the 
solution is ready for titration. M. J. S. 


Estimation of Chlorine in Water. By T. Fairtey (Analyst, 
18, 222).—The author confirms Young’s statement (compare this 
vol., ii, 433) that water should be concentrated before titrating with 
silver nitrate and potassium chromate. But even then the result will 
not be absolutely trustworthy if the water contains traces of alkali 
silicate. L. pe K. 


Iodometric Estimation of Nitrates. By H. Gruener (Amer. J. 
Sci., 46, 42—50).—The author describes two new processes which, 
under special conditions, may be found useful. 
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1. Reduction by means of Phosphoric acid and Putassium Iodide.—A 
quantity of nitrate, not exceeding 0°05 gram of potassium nitrate, is 
introduced into a retort with 10 times its weight of potassium iodide 
and 17—20 c.c. of phosphoric acid (sp. gr. 1°43). The neck of the 
retort passes into a receiver containing a known amount of decinormal 
arsenious oxide, containing an excess of sodium hydrogen carbonate. 
For additional safety, a simple trap containing water should be 
attached. The solution is distilled in a current of carbonic anhydride 
until every trace of iodine is removed. The contents of the receiver 
is now titrated with iodine to find the amount of unoxidised arsenious 
acid. This gives the measure of the iodine evolved, and,’ con- 
sequently, of the nitrate present, the reaction in the retort being 
2HNO, + 6HI = 4H,0 + 2NO + 31, 

2. Reduction by means of Antimonious Chloride.—The dry nitrate is 
introduced into a diminutive retort made from a pipette shaped like a 
“ Liebiy’s drier,” and connected by a sliding joint, covered by india- 
rubber, into a Kjehldah] tube used as a receiver, and so placed that 
carbonic anhydride, passing through the apparatus, enters from below. 
The nitrate is washed down with a few drops of hydrochloric acid and 
a definite amount of antimonious chloride is added from a burette. 
The receiver is charged with 0°25 gram of potassium iodide, dissolved 
in recently boiled water, and is joined to a trap filled with water. 
After passing carbonic anhydride through the apparatus for 10 minutes, 
the solution is heated in an oil-bath at 103—107°, and after 15 minutes 
heating the receiver and trap are washed out and at once titrated with 
sodium thiosulphate. The solution in the retort is now diluted with 
solution of tartaric acid, nearly neutralised with a 25 per cent. solu- 
tion of sodium hydroxide, mixed with excess of sodium hydrogen 
carbonate, and titrated with decinormal iodine. 

The difference between the trichloride left in the retort and the 
iodine found in the receiver is the measure of trichloride left un- 
oxidised by the nitrate, and the difference is the. measure of the 
nitrate present. The test analyses are fairly satisfactory. m 

. DE K. 

Estimation of Nitrates by Schmitt’s Method. By K. Werp:- 
Meyer (Arch. Pharm., 231, 372—376).—10 c.c. of acetic acid, 
10 grams of a mixture of equal parts of finely powdered iron and zine, 
and 25 c.c. of water are placed in a flask of about 1500 c.c. capacity, 
a funnel is placed in the neck of the flask, and into the funnel is 
shaken a weighed quantity (03—0°8 gram) of the nitrate to be esti- 
mated, which is then washed down into the flask. Heat may be 
applied, so long as the temperature does not exceed 80°, and the funnel 
and walls of the flask must be washed down from time to time. After 
10 minutes, the reduction is complete, and the ammonia may be dis- 
tilled off and estimated as in Kjeldahl’s method. Excellent results 
are obtained with nitrates; with nitrites they are too low. 

C. F. B. 

Methods of estimating Sulphur. By L. Marcutewsk (Zeit. 
anal. Chem., 32, 403—411; see this vol., ii, 186).—Gréger and Tread- 
well’s Method.—Pyrites is heated with metallic iron until converted 
into ferrous sulphide. This is decomposed by hydrochloric acid 
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and the liberated hydrogen sulphide absorbed in an iodine solution. 
With pure pyrites, the method yields excellent results, but, as a 
technical method, it is useless, since sulphates, such as barium and 
lead sulphates, would be partially reduced by the iron powder, if 
present, and would thus produce fictitiously high results. 

Sauer’s Method (this Journal, 1873, 939).—Zulkowski’s simplified 
modification of this method is as follows. A combustion tube, 60 cm., 
or, for pyrites, 40 cm., long, is drawn out at one end to a long, narrow 
tube, which is bent downwards and connected with an absorption 
apparatus consisting of two bulbed (J-tubes and a tube containing 
glass wool. The absorption liquid is 3U c.c. of an alkaline hypobromite 
solution, made by dissolving 18) grams of potash (free from sulph- 
ates), adding 100 grams of bromine, and making up toa litre. Next 
to the narrowed part of the tube comes 20—25 cm. of platinised 
asbestos, and at a distance of 7—10 cm. from this is placed the boat 
containing the substanve (0°4 gram of sulphur). To the further end 
of the tube is attached an oxygen gas holder, with a wash bottle con- 
taining water as indicator. The tube is filled with moist oxygen 
while heating the platinised asbestos, and then heat is gradually 
applied to the substance. Finally, any sulphuric acid which may have 
condensed in the narrow part of the tube is driven over as far as pos- 
sible by heat and then washed out. The absorption liquid is then 
acidified, heated, and precipitated by barium chloride. When assay- 
ing pyrites, the platinised asbestos is omitted. The method gives 
accurate results, but is tedious ; it can, of course, be used in presence 
of non-volatile sulphates. 

The author has been unable to get satisfactory results by Fohr’s 
method, which consists in absorbing the hydrogen sulphide by am- 
moniacal zinc solution, then adding ferric sulphate, and titrating the 
reduced ferrous salt by permanganate.- Also, in common with Fried- 
heim (Abstr., 1886, 739), he considers Klobukow’s method (Abstr., 
1885, 1159) as useless. M. J. S. 


Treatment of Barium Sulphate in Analysis. By J. I. Painney 
(Amer. J. Sci., 45, 468—472).—The author, having carried out a 
large number of experiments, concludes that the barium sulphate 
should preferably be collected on a Gooch’s asbestes filter, so as to 
avoid reduction of the sulphate by the filter-paper. Alkali chlorides 
contaminate barium sulphate thrown down in the presence of an 
excess of sulphuric acid, and are not completely removed by ignition 
and subsequent treatment with hydrochloric acid. According to the 
author, the only good method for purification is either to fuse, accord- 
ing to Fresenius, with sodium carbonate, extract, and reprecipitate as 
sulphate, or to evaporate from solution in strong sulphuric acid as 


proposed by Mar. L. pe K. 


Influence of Nitric acid and Nitro-hydrochloric acid on the 
Precip.tation of Barium Sulphate. By P. E. Brownine (Amer. 
J. Sct., 45, 399—404).—The author has proved by a series of care- 
fully made experiments that the presence of an excess of nitric acid, 
or nitro-hydrochloric acid, amounting to 10 per cent. by volume of 
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the liquid, is not only not to be avoided in estimating barium as 
sulphate, but it is actually to be recommended. When precipitated 
from such acid solutions, the sulphate is coarsely crystalline and 
heavy, and less liable to carry down impurities; and even in certain 
special cases where there are substances which exercise a solvent 
action, the precipitation is made complete. 

To make sure that the correctness of the results was not due toa 
compromise between any loss caused by the solvent action of the 
acids and the increase caused by the co-precipitation of alkali salts, 
&c., the author took the precaution of recrystallising the barium 
sulphate from hot concentrated sulphuric acid. It was then ‘again 
washed with water. L, pe K. 


Emmerton’s Process for the Estimation of Phosphorus. 
By H. C. Bassrrr (Chem. Centr., 1893, i, 957—958; from J. anal. 
Chem., 7, 165—168).—If the precipitation with ammonium molyb- 
date is conducted at a temperature exceeding 25°, the precipitate 
may contain arsenic. The yellow precipitate contains 1°63 per cent. 
of phosphorus. The precipitation is complete within five minutes if 
a whirling apparatus is used. The reduction by means of zinc and 
sulphuric acid gives the compound Mo,,0,,; reduction by means of 
zinc-dust is not to be recommended, as constant results cannot be 


obtained. L. pe K. 


Colorimetric Analysis of Phosphorites. By A. Nasrivxorr 
(J. Russ. Chem. Soc., 25, 31—42).—The author has made a number 
of experiments on natural and artificial phosphorites, which tend to 
show the possibility of estimating the amount of phosphoric acid 
present in them by means of the bluish-grey colour produced when 
they are heated with insufficient access of air. A platinum crucible 
is two-thirds filled with finely-sifted phosphorite, and heated with the 
lid on in a gas flame for 10 to 15 minutes, during which time the lid 
is twice or thrice removed, and the contents stirred up with a plati- 
num wire. No details are given as to how the colorimetry is carried 
out. The method is said only to hold within certain limits of com- 
position, and not for all phosphorites. J. W. 


Estimation of Phosphorus in Steel. By C. B. Duprey and F, 
N. Pease (Chem. Centr., 1893, i, 957; from J. anal. Chem., '7, 108— 
115).—1 gram of the sample is dissolved, in an Erlenmeyer flask, in 
75 c.c. of nitric acid of sp. gr. 1:15; when dissolved, it is boiled for a 
minute and mixed with 10 c.c. of a solution of potassium permanganate, 
und then again boiled until manganese dioxide begins to ry a 
The liquid is now cleared by the cautious addition of pure ferrous 
sulphate, heated to 85°, and mixed with 75 c.c. of ammonium molybd- 
ate solution at 27°. After shaking for five minutes in the authors’ 
apparatus, the precipitate is washed with solution of ammonium sulph- 
ate until the washings give no coloration with ammonium sulphide, and 
then dissolved in a mixture of 5 c.c. of ammonia and 25 c.c. of water. 
The solution is now mixed with 10 c.c. of strong sulphuric acid, diluted 
to 200 c.c., and filtered through a tube containing a perforated plati- 
num crucible filled with granulated zinc. The lower end of the tube 
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is fitted with another perforated platinum crucible containing sand. 
The filtrate is now titrated with potassium permanganate. The 
amount of permanganate which represents 1 gram of iron equals 
0°0172444 gram of phosphorus. L. pe K. 


Estimation of Phosphorus in Iron in presence of Arsenic. 
By E. D. Camppent (Chem. Centr., 1893, i, 795; from J. Anal. Chem., 
7, 2—3).—The author estimated the phosphorus gravimetrically as 
ammonium phosphomolybdate. In some experiments, potassium arsen- 
ate was purposely added in order to see whether the presence of 
arsenic would interfere with the process. The results showed con- 
clusively that, unless the arsenic is first removed by means of oxalic 
acid, serious errors will arise. L. pe K, 


Estimation of Potassium. By A. Vitiiers and F. Bore (Compt. 
rend., 116, 1524—1527).—See this vol., ii, 521. 


Quantitative Separation of Cesium. By H. L. Wetts (Zeit. 
anorg. Chem., 4, 341—345; and Amer. J. Sci., 46, 186).—See this 
vol., ii, 521. 


A Reaction of Cupric Salts. By E. Lenoste (Bull. Soc. Chim. 
[3], 9, 137—138).—On the addition of potassium mercuric iodide to 
cupric sulphate in aqueous solution, a bright red precipitate is formed, 
and can be freed from iodine by treatment with water. The com- 


pound appears to be cuprous mercuric todide, Cuzl,,2HgI, ; but its exact 
composition is probably dependent on that of the potassium mercuric 
iodide and on the concentration of the reagents. As a qualitative 
test, the reaction serves to indicate the presence of copper in solu- 
tions containing 1 part in 1000. J. 


Volumetric Estimation of Arsenic and Antimony. By S. 
Gyiry (Zeit. anal. Chem., 32, 415—421).—Arsenious and anti- 
monious oxides are converted into the respective pentoxides with 
quantitative accuracy by the action of potassium bromate, the 
quantities concerned agreeing with the equation 2KBrO, + 2HCl + 
3As,0, = 2KC] + 2HBr + 3As,0;. The method has so far been 
tested only on pure sodium arsenite (Fowler’s solution) and potassium 
antimony! tartrate. A decinormal bromate solution is obtained by 
drying the salt at 110° and dissolving 2°7850 grams to 1 litre. The 
arsenious or antimonious solution is freely acidified with 10 per cent. 
hydrochloric acid, a drop of a 1 per cent. solution of methyl-orange 
is added, and the bromate solution is run in until the methyl-orange 
pink colour disappears, leaving the liquid colourless. The end 
reaction is extremely sharp, one-tenth of a drop of bromate sufficing 
to discharge the colour. M. J. 8. 


Estimation of Chromium in Products of the Iron Industry. 
By G. Groreis (Gazzetta, 23, i, 277—284).—The author has devised 
the following rapid and accurate method of estimating chromium in 
steel or other metallurgical products. The steel is dissolved in 
sulphuric and nitric acids, and the solution made up to 1 litre. 
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250 ¢.c. of this is then rendered just alkaline with soda, and potas- 
sium permanganate is added to the heated solution until a permanent 
red colour is produced ; after cooling, the excess of permanganate is 
destroyed by hydrogen peroxide, and the solution made up to 500 .c. ; 
400 c.c. of this is then taken off by filtration, acidified with sulph- 
uric acid, reduced with sulphurous anhydride, and evaporated to 200 
or 100 c.c. This solution is then titrated against a standard solution 
containing 6 grams of potassium permanganate, 40 grams of potas- 
sium carbonate, and 05 gram of caustic potash per litre. The 
chromium solution is run into the boiling permanganate until the red 
colour gives place to the golden yellow of potassium chromate. Test 
analyses are given. W. J. P. 


Colorimetric Estimation of Small Quantities of Uranium in 
Minerals. By A. Brurrint (Gazzetta, 23, i, 251—257).—In order 
to separate the uranium from minerals containing it, the author treats 
the powdered substance with nitric acid, and eliminates the silica by 
evaporation to dryness and heating the residue; this is then taken 
up by dilute nitric acid. On adding ammonium hydrogen sulphide 
and ammonium carbonate to the filtered solution and heating, the 
uranium and arsenic and part of the antimony, tin, copper, and 
nickel remain dissolved, whilst all the other heavy metals are pre- 
cipitated. The filtered solution is acidified with nitric acid, and, 
after filtration, can only contain uranium, copper, and nickel; if the 
last two metals are present, the uranium is precipitated with ammonia, 
collected, and dissolved in boiling dilute nitric acid. The uranium 
solution is then evaporated, the ammonium salts driven off by heat, 
the residue dissolved in dilute nitric acid, and the solution made up 
to a known volume ; aliquot parts are then taken for the colorimetric 
determination. This is performed by means of the author's colori- 
meter, the depth of colour produced by mixing potassium ferrocyanide 
with a standard solution of uranium being compared with that ob- 
tained with the solution to be tested. W. J. P. 


Estimation of Sugar in Tomatoes. By G. C. Catpwett (Haper. 
Stat. Record, 4, 802; from N.Y. Cornell Stat. Bul., No. 49, 1882).— 
The fruit is dried at 100°, extracted with 90 per cent. alcohol in a 
continuous extracting apparatus, and the sugar determined in the ex- 
tract by the gravimetric copper method. Neither the polariscope nor 
the Fehling test are trastworthy for direct estimation in tomatoes, on 
account of the possible action of organic acids and the presence of 
other reducing substances besides sugar. 

The acidity was determined by means of standard aqueous potash, 
and calculated as malic acid. N. H. M. 


Detection and Estimation of Glucose by means of Phenyl. 
hydrazine. By HE. Laves (Arch. Pharm., 231, 366—372).—To detect 
sugar in urine, 10 c.c. of it is mixed with 20 drops of phenylhydrazine 
and 3 grams of acetic acid, and boiled; yellow glucosazone is precipi- 
tated. To detect traces of glucose, albumin, &c., must first be pre- 
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cipitated with lead acetate, and the filtered solution concentrated and 
treated as above. 

This reaction may advantageously be used to estimate glucose 
when the latter is present in small quantity. The solution, which 
should contain about 0°2 per cent. of glucose, is treated with a large 
excess of phenylhydrazine and acetic acid, in amounts respectively 
20 and 30 times that of the glucose present, and boiled for 14 hours; 
the precipitate of osazone -is collected, dried, and weighed, and a 
correction is applied for that left in solution. The results vary very 
much as the relative amounts of phenylhydrazine present alter, but 
the author states that the method is not inferior to that of Fehling, 
or to the polarimetric one, for estimating small quantities of sugar. 

C. F. B. 

Gravimetric Estimation of Furfuralhydrazone. By W. H. 
Krug (Chem. Centr., 1893, i, 861; from J. Anal. Chem., 7, 68—77).— 
Pentoses are now often estimated by converting them into furfuralde- 
hyde by distillation with hydrochloric acid. The furfuraldehyde is 
then converted into the hydrazone by the addition of phenylhydrazine 
acetate; the precipitate should be allowed to settle for a few hours 
before collecting. As it adheres obstinately to the sides of the beaker, 
the author advises that it should be redissolved in alcohol and the 
solution evaporated in a tared dish. The residue is then completely 
dried at 60° in a current of air, and weighed. L. pe K. 


Volumetric Estimation of Acetone. By F. Rosineavu and G. 
Rouun (Chem. Centr., 1893, i, 961—962; from Mon. Sci. [4], 7, 
272—274).—The process consists in converting the acetone into 
iodoform, by dissolving it in aqueous soda cortaining potassium 
iodide and adding a standard solution of sodium hypochlorite until a 
drop of the solution gives a blue spot on starch paper. 

To standardise the hypochlorite solution, 2 grams of pure acetone 
is made up to 500 cc. 100 cc. of this solution is mixed with 
10 grams of potassium iodide and 20 c.c. of aqueous soda (sp. gr. 1°24). 
The hypochlorite is then run in until only a faint turbidity is pro- 
duced, when the starch test should be applied. Methyl or ethyl 
alcohol do not interfere with the process, and paraldehyde only when 
present in large quantity. L. pe K. 


Detection and Estimation of Thiocyanates in Ammonium 
Sulphate: By H. Orrermann (Bied. Centr., 22, 507).—The am- 
monium sulphate obtained in coal gas purification, and used as 
manure, contains, according to the manner in which it is produced, 
more or less thiocyanate, which is injurious to vegetation. In 
order to detect this, the salt is extracted with absolute alcohol 
and the extract tested with ferric chloride solution. In estimating 
the amount of thiocyanate, an alcoholic solution is prepared by 
extracting the salt (5 grams) for an hour with methyl or ethyl 
alcohol. The analysis may be continued by any of the following 
methods: (1) colorimetrically, by comparing with an iron thiocyanate 
solution of known strength; (2) gravimetrically, by means of silver 
solution; (3) estimation of the nitrogen by Kjeldahl’s method; (4) 


acid. 
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oxidation of the residue with bromine and estimating the sulphuric 
N. H. M. 


Estimation of Succinic acid. By A. Rav (Zeit. anal. Chem., 
32, 482—486; from Arch. f. Hygiene, 14, 225).—The following 
method was devised in the course of an investigation into the influ- 
ence of varying conditions of fermentation on the formation of succinic 
acid. 100 c.c. of the wine is evaporated to a syrup, extracted repeat- 
edly with boiling alcohol, and the cooled alcoholic solutions filtered, 
mixed, and distilled. The residue is dissolved in a little hot water, 
aud the cooled solution filtered, if turbid; it is then treated: with 
barium nitrate, 3—4 vols. of 90 per cent. alcohol are added, and the 
mixture is well stirred. The precipitate, containing tartaric, malic, 
and succinic acids, is collected, washed well with 70 per cent. alcohol, 
warmed with sodium carbonate solution, and filtered; the filtrate is 
neutralised with nitric acid, evaporated to a small bu!k, and, after 
neutralisation with ammonia, is precipitated with a magnesia mixture, 
made with magnesium nitrate, ammonium nitrate, and ammonia. 
The precipitate, which contains the tartaric acid, is filtered off after 
three or four hours’ repose; the filtrate is heated with potash until 
all the ammonia is expelled, then filtered from magnesia, neutralised 
exactly with nitric acid, diluted to 100—150 c.c., and precipitated 
with silver nitrate (1: 20). Silver nitrate precipitates succinic acid 
completely, but produces precipitates in malic acid solutions only 
when they are stronger than 1: 800. The precipitate is collected on a 
tared filter, washed well, dried, and weighed. As a control, it may be 
ignited and the silver weighed. Should the solution, to which silver 
nitrate is to be added, contain chlorides, which may happen if too 
much alcohol has been added after the barium nitrate, or too long an 
interval has been allowed before filtration, a portion of it must be 
evaporated, incinerated, the chlorine determined, and a corresponding 
quantity of silver chloride subtracted from the weight of the silver 
succinate. Proof estimations gave 102, 98°7, and 103 per cent. when 
working with 0°1 gram in 100 c.c. 

The fermentation experiments show that a low temperature does 
not diminish the preduction of succinic acid; that the absence or 
presence of air is without influence; that the addition of nutrient 
substances does not favour its formation; but that an increased 
production is induced by a vigorous action of the yeast cells. 

M. J. S. 

Examination of Tartaric and Citric acids for Lead. By 
M. Bucxer (Zeit. anal. Chem., 32, 465; from Répert. Pharm., 48, 
246).—200 grams of the substance is dissolved in 600 c.c. of water, 
and made feebly alkaline with ammonia. Any insoluble matter is 
collected, washed, dissolved in nitric acid, and the lead precipitated 
by sulphuric acid and alcohol. The lead thus found was originally 
present in the metallic state. The ammoniacal solution is now acidi- 
fied with hydrochloric acid, and precipitated with hydrogen sulphide 
solution. ‘The lead sulphide is converted into the sulphate in the 
same way as above ; its amount gives the lead originally present as 
lead compounds. M. J. 8S. 
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Calcium Tartrate from Distillery Residues ; its Estimation 
and Purification. By C. Orponneau (Bull. Soc. Chim. [3], 9 
66—70).—The process adopted in order to obtain calcium tartrate 
from the vinasse is to saturate the latter with lime; if, however, it 
contains other acids, such as malic, im addition to tartaric, then lime 
is added in amount insufficient for complete neutralisation; in this 
case, the calcium tartrate precipitated is fairly pure, whereas, had the 
solution been neutral, instead of still acid, much malate would also 
have been precipitated. 

To estimate tartaric acid in a mixture of calcium tartrate and 
malate, 20 grams of the powdered substance is dissolved in 20 c.c. of 
hydrochloric acid and 80 c.c. of water, and the whole made up to 
202 grams if the original substance contains more than 75 per cent. 
of tartrate, to 203 grams if it contains less. 50 c.c. of the solution is 
taken, 2 c.c. of a 25 per cent. solution of citric acid (to dissolve alum- 
inium phosphate) and 10 c.c. of 25 per cent. calcium acetate added, and 
the mixture shaken violently. After a precipitate has formed, 5 c.c. 
more acetate is added, the mixture shaken, allowed to settle for half 
an hour, collected, and washed. The precipitate is dried on the filter 
on a copper plate over a water-bath, transferred as completely as 
possible to a nickel capsule, and heated on the water-bath with con- 
stant stirring until the moment when the clots of moist tartrate 
break up into a fine powder; the salt then contains 4H,0. Its 
weight multiplied by 20 gives the percentage of calcium tartrate in 
the substance examined, after adding 2 per cent. to allow for what 


is left on the filter paper and dissolved in the calcium chloride. 
Or 50 c.c. of the solution is taken as before, heated to boiling in a 
porcelain capsule, neutralised with clear lime-water, using phenol- 
phthalein as indicator, 2 c.c. of 25 per cent. citric acid solution 
added, and the precipitate collected, washed, dried, and weighed as 
before, adding this time 4 per cent. to the result, as calcium tartrate 
is more soluble in a hot solution of calcium chloride. C. F. B. 


Estimation of Uric acid. Behaviour of Uric acid in Solu- 
tion. By I. Kremt (Monatsh., 14, 109—115).—To the solution of 
uric acid, a moderate excess of (normal) potash solution is added, and 
then a considerable excess of N/30 iodine solution ; after standing 
for three-quarters of an hour, the solution is acidified with hydro- 
chloric acid. The excess of iodine then separates, and is titrated 
with N/30 thiosulphate, starch being used as an indicator ; 3°5 atoms of 
iodine correspond with 1 mol. of uric acid under these circumstances, 
and 2°3 if the hydrochloric acid is added immediately after the 
iodine solution. A solution of uric acid, and still more one of potas- 
sium urate, when allowed to remain in contact with air, gradually 
loses its power of reducing iodine solution, but this is due to the 
presence of microbes, for a sterilised aqueous solution of uric acid 
does not undergo this change in a sterilised atmosphere ; potassium 
urate does, however, if the solution is boiled, or if a slight excess of 
potash is present. C. F. B. 
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Estimation of Solids and Fat in Milk. By J. B. Kiynear 
(Chem. News, 68, 1—2).—The following process may be used either 
for cream or for rich or skimmed milk. About 1 gram of milk is poured 
on to a thin, flat tared glass plate, about 24 inches in diameter, and 
after weighing is dried in a hot air chamber, being loosened from the 
glass by a steel scraper before it is quite dry. The dry solids are 
weighed and transferred to a 4-oz. tared stoppered bottle, 3 to 4 c.c. 
of ether is then added, the stopper tied down, and the bottle 
immersed in warm water for a few minutes, shaken for one minute, 
then cooled and weighed. As much of the clear solution as possible 
is now poured into a tared watch glass, the stopper immediately re- 
placed, and the bottle again weighed. The fat on the watch glass is 
also weighed, and from the data obtained, the fat remaining in the 
bottle, the total fat in the ether and in the milk are calculated. The 
error arising from the evaporation of the ether during the pouring 
out into the watch glass is in the author’s opinion a negligible 
quantity for practical purposes, and almost disappears if light petr- 
oleum is used as the solvent. D. A. L, 


The Elaidin Reaction. By A. Livorr (J. Russ. Chem. Soc., 24, 
515—524).—Oils which do not dry become solid when treated with 
nitrous acid, on account of the conversion of the olein they contain 
into elaidin. Drying oils, on the other hand, remain liquid under 
similar treatment, although at the same time their chemical and 
physical properties are considerably modified. Their sp. gr. increases 
as well as their viscosity and saponification ratio. The iodine 
coefficient and Hebner’s ratio diminish. ll oils after treatment 
with nitrous acid contain nitrogen, varying in amount from 1 to 2°5 
per cent. These substances may be reduced by various agents, 
yielding new substances which probably contain the amido-group. 
The free unsaturated acids yield no such compounds. Ww 


Estimation of Caffeine. By A. Granpvat and H. Lasovx (J. 
Pharm. (5), 2'7, 545—549).—The finely powdered material (5 grams) 
is stirred with a well shaken mixture of ether (5 grams) and officinal 
(French) solution of ammonia (1 gram) in a porcelain capsule; the 
powder is then completely extracted with chloroform (50 ¢.c.) ina 
reflux extraction apparatus, the chloroform is driven off from the 
extract, and the residue, after being moistened with 10 per cent. 
sulphuric acid (1 c.c.), is extracted several times, to complete ex- 
haustion, with small quantities of hot water, and the aqueous solu- 
tion is filtered, the funnel being covered with a watch-glass. In the 
case of roasted coffee, the aqueous solution is made alkaline with 
soda, and completely extracted with chloroform, the chloroform 
extract is evaporated, and the residue of caffeine is weighed. In 
other cases, the solution is treated with excess of ammonia, evapor- 
ated, the residue completely extracted with chloroform, the chloro- 
form extract filtered and evaporated, and the residue of caffeine 
weighed. The process is accurate, and takes only three hours to 
perform. Black tea contains 2°9, raw coffee 0°988, roasted coffee 0°9, 
and kola nut 2°3 per cent. of caffeine. C. F. B. 
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Estimation of Emetine in Ipecacuanha Root. By C. Keizer 
(J. Pharm. [5], 2'7, 465—467 ; from Pharm. Post, 25, 913; compare 
this vol., ii, 398).—The methods of Fliickiger, Kremel, and Lloyd 
were tried and found defective; the following is recommended :— 
Powdered ipecacuanha (15 grams) is placed in a flask with alcohol 
of 90° (148 c.c.) and some hydrochloric acid (2 c.c.; sp. gr. = 1°12), 
the flask is corked, and the mixture digested for four days at 40°, 
being frequently shaken. When cold, 100 c.c. of the clear liquid is 
withdrawn, mixed with 20 c.c. of a solution of nentral lead acetate 
(1 gram) in 50 per cent. alcohol (10 grams) and 1°5 grams of slaked 
lime, and evaporated on the water bath to a thin paste; it is then 
mixed with 5 grams of powdered glass, and evaporated to dryness, 
with frequent stirring. The dry mass, after being powdered, is 
extracted with chloroform, the chloroform is driven off from the 
extract, and the residue weighed. It is then treated with 2 c.c. of 
normal hydrochloric acid, and washed with water ; the residual resin 
is weighed, and its weight subtracted from that of the first residue ; 
the difference is the weight of the emetine, which was dissolved out 
by the hydrochloric acid. Various specimens of ipecacuanha ex- 
amined contained from 1°81 to 2°37 per cent. of emetine. 

C. F. B. 


Analysis of Ethereal Oils. By R. Benepixr and H. Srracue 
(Monatsh., 14, 270—277).—As an aid in the identification of ethereal 
oils, the authors have determined the “ carbonyl number ” (“ Carbonyl- 
zahl”) for many of these, that is, the amount of carbonyl oxygen in 
1000 parts of the oil. The value of this coefficient varies from 0°9 in 
the case of oil of cedar wood to 145°3 in the case of oil of bitter 
almonds; it has been determined for a number of different oils 
and their commercial varieties, but the table of results is too long 
to reproduce. The method adopted is to boil a weighed quan- 
tity of the oil with phenylhydrazine hydrochloride (the relative 
amounts varying as the oil contains more or less carbonyl oxygen) 
and sodium acetate in amount equal to 1} times that of the hydro- 
chloride for a quarter of an hour in alcoholic solution. The whole is 
then made up to 100 c.c., the hydrazone and unattacked oil filtered 
off through a dry folded filter, and the excess of phenylhydrazine 
determined by oxidising 50 c.c. of the filtrate with hot Fehling’s 
solution, and measuring the nitrogen evolved (Abstr., 1892, 1322). 
An improved method of measuring the nitrogen is described. 

C. F. B. 

Hiifner’s Method of estimating Urea. By W. Camerer (Zeit. 
Biol., 29, 239—246).—It is urged that this method of estimating 
urea is of sufficient accuracy for all purposes. There are certain 
points of detail to be attended to which are pointed out. Among the 
facts noted may be mentioned the following. The alkaline solution 
necd not be absolutely fresh for every estimation; keeping for 
24 hours makes only a very small difference in the result. The yield 
of nitrogen from urine is slightly greater when sugar is added, but 


not sufficient to account for the increase of urea found in diabetes. 
W. D. HA 
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Absorption of Light by Liquid Bromine. By C. Camicnen 
(Compt. rend., 117, 307—309).—Liquid bromine, even in layers not 
greatly exceeding in thickness a wave-length of the line D, has a 
very energetic absorbing action. Measurements made with a Gouy 
spectrophotometer on very thin layers of bromine enclosed between 
glass plates such as serve for the production of Newton’s rings, show 
that when the abscisse are the thicknesses of the layer of bromine, 
and the ordinates are the values of log I,/I,, the results are repre- 
sented by right lines. The absorption of thin layers of bromine, 
therefore, follows the exponential law. The coefficients of absorption 
are, for 1589 (Na), 0°517 x 10°; for 569, 0°981 x 10°; and for 
1535 (TI), 2°49 x 10°, C. H. B. 


Product of Asymmetry. By P. A. Guyz (Compt. rend., 116, 
1378—1379).—The*product of asymmetry is defined as the product of 
the six perpendiculars drawn from the centre of gravity of a tetra- 
hedron to the six planes of symmetry. If the masses of the four 
groups united to a carbon atom are either placed at the four angles of 
the regular tetrahedron, or at variable distances from these, or are 
laterally displaced, the above product will be represented in each 
case by a formula of a more or less complex nature. The author 
deduces general expressions for the product in the cases named, but, 
as each of these contains a number of unknowns, it is impossible to 
put them to a strict experimental verification. Some general applica- 
tions will, however, be given later. H. 


Rotatory Power of a Substance belonging to an Homologous 
Series. By P. A. Guys (Compt. rend., 116, 1451—1454).—The 
author considers, with the aid of the formule for the product of 
asymmetry deduced in former papers (this vol., ii, 204, and preceding 
abstract), the effect on the rotatory power of a substance Cabcd 
that will be produced by a gradual and regular increase in the mass 
of a. If the asymmetry of the molecule is not very pronounced, a 
gradual increase in a may have the effect of increasing the rotatory 
power until a maximum is reached, from which a decrease will take 
place. If the asymmetry is of a very pronounced character, the 
change in the rotatory power may be of various kinds, but it is not 
possible to give general rules for these cases. H. C. 


Rotatory Power of Ethereal Salts of Valeric and Glyceric 
acids. By P. A. Guye and L. Caavanne (Compt. rend., 116, 1454— 
1457).—In order to submit certain deductions, made by one of the 
authors with regard to the rotatory powers of substances belonging 
to an homologous series (preceding abstract), to the test of experi- 
ment, the rotatory powers of certain ethereal salts of valeric acid 
have been measured. Among the alkyl salts, tho methyl compound 
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is found to have the greatest rotation, greater than that of the acid 
itself, a maximum in rotatory power therefore existing in this place, 
as predicted by theory. The rotatory powers of ethereal salts of 
glyceric acid, measured by Frankland and MacGregor (Trans., 1893, 
511), also rise to a maximum in the case of the alkyl salts, this oc- 
curring, in this instance, with the propyl compound. H. C 


_ Influence of Organic Solvents on Rotatory Power. By 
FreunpDier (Bull. Soc. Chim., [3], 9, 409—413).—The rotatory power 
of ethereal salts of the type COOR-CHO(R'CO)-CHO(R'CO)-COOR is 
compared with the corresponding quantity deduced from observations 
on their solutions in dry acetone, absolute alcohol, 94 per cent. alcohol, 
benzene, chloroform, and carbon tetrachloride respectively. Measure- 
ments were made at temperatures kept nearly constant, the extreme 
limits being 20° and 28°. 

Dry acetone, absolute alcohol, and 94 per cent. alcohol have very 
little effect on the rotatory power at concentrations of about 1 gram 
in 20 c.c. of the solvent. 

Benzene, chloroform, and carbon tetrachloride lower the algebraic 
value of the rotatory power to a considerable extent, differing with 
the solvent used. Probably molecular compounds are formed between 
these solvents and the ethereal salts, a view upheld by the fact that 
increase of temperature increases algebraically the rotatory power, 
bringing this quantity nearer to its normal value as the conditions 
become more favourable to the dissociation of molecular combinations. 
‘The temperature effect is marked with chloroform solutions. 

In acetone solutions, the rotatory power decreases slowly as the 
concentration increases; in chloroform solutions, the reverse is the 
case beyond a certain concentration. If the formation of molecular 
combinations be admitted, this fact,is readily explained by the increas- 
ing difficulty of forming the compound, as less of the solvent remains 
free. W. T. 


A One-Volt Standard Cell. By H.S. Carnarr (Amer. J. Sei., [3], 
46, 60—66).—The author employs a one-volt standard cell, of the same 
form as the Clark standard. The tube contains pure mercury in con- 
tact with a platinum wire; on this is placed mercurous chloride 
paste, covered with zinc chloride solution. A cork diaphragm, with 
asbestos packing under it, is employed to keep the paste in position, 
and above it is placed more zine chloride solution containing an 
amalgamated zinc rod; the whole is then hermetically sealed. The 
sp. gr. of the zinc chloride solution necessary to give an E.M.F. of 
1 yolt at 13°7° is 1:391 at 15°. The internal resistance of the cell is 
about 1500 ohms, and it seems to suffer no permanent change by 
heating at 50°. It is noteworthy that this cell has a positive and very 
small temperature coefficient; from 10° to 40° the temperature curve 
is approximately a straight line, and the E.M.F. is obtained from the 
equation E; = 1 + 0°000094(¢ — 15). Above 40°, the curve rises 
and involves the third power of ¢ — 15. The E.M.F. is observed to 
lag somewhat as the temperature falls; the hysteresis is, however, 
yery slight, being equivalent to about 3° difference of temperature. 
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The sign of the temperature coefficient of standard cells depends 
on the relative magnitudes and signs of the thermo-EH.M.F.’s at the 
two sides of the couple. These may be experimentally determined by 
means of an }-+-tube containing the solution and electrodes of the metal 
concerned ; one limb of the tube is kept in melting ice, and the other 
in a bath at the required temperature. The E.M.F. set up is deters 
mined electrostatically, and is balanced against a standard E.M.F, 
Employing this method, the author has measured the thermo-E.M.F, 
of the voltaic series Ca | CuSO, | Cu between 0° and 50° as +0°00073 
volt, and has hence calculated the values for several other series,.and 
compared them with the experimental values. The data given by 
Bouty, and by Chroustchoff and Sitnikoff (Compt. rend., 108, 937), 
would show the temperature coefficient of the author’s cell to be small 
but negative. Bouty’s thermo-E.M.F. for the series Zn | ZnCl, | Zn 
is, however, too large; the author finds it to be 0°000584, a number 
from which the temperature coefficient of the new cell is calculated as 
practically identical with the value obtained wre — 

Electrical Conductivity of Flames and Gases. By A. pz 
Hemprinne (Zeit. physikal. Chem., 12, 244—274).—Two platinum 
electrodes were so connected, one with a galvanic element and the 
other with a capillary electrometer, that the presence of a conduct- 
ing substance between them was indicated by the mercury in the 
electrometer assuming a negative charge and moving upwards in the 
capillary. No effect was noticed when the electrodes were immersed 
in nitric oxide and oxygen gases in the act of combining, even when 
the electromotive force employed was 100 volts. The same negative 
result was obtained when the reacting pairs of gases were hydrogen 
bromide and chlorine, and hydrogen chloride and ammonia. 

The influence’ of temperature was noted by placing the electrodes 
at the same relative part of a bunsen flame, the combustible gas con- 
taining variable quantities of an indifferent gas. The hydrogen flame 
and the carbonic oxide flame conduct well, the conductivity increasing 
with rise of temperature. 

Observations were also made on the conductivity of explosive 
mixtures at the moment of explosion. There is decided conductivity 
in the case of oxygen-hydrogen and chlorine-hydrogen explosions, 
and a much slighter amount in the case of oxygen-carbonic oxide. 

Although hydrogen chloride and ammonia show no conductivity by 
themselves at moderate temperatures, dissociating ammonium chloride 
conducts fairly well. Ammonium bromide behaves similarly, but 
vapour of amylene bromide (although it is dissociated) does not con- 
duct. Nitric oxide is a non-conductor. J. W. 


Experiments with the Manocryometer. By L. E. O. pz Visser 
(Rec. Trav. Chim., 12, 101—140).—The “ manocryometer” employed 
by the author is a stout glass vessel, resembling Ostwald’s modifica- 
tion of the Sprengel density tube. The short capillary is sealed off, 
and the long capillary has two small bulbs on the ascending portion, 
the horizontal part being very long and sealed at the end. The 
purpose of the apparatus is to determine the melting se of a sub- 
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- stance under pressure. The principal bulb (46 c.c.) is filled with the 
experimental substance, the lower part of the capillary and the lower 
bulb with mercury, the upper bulb (1°3 c.c.) and the rest of the 
capillary (0°13 c.c.) being filled with air, which acts as a manometer. 
The substance is heated to a temperature (constant within 0°001°) a 
little above its melting point for half an hour, and the pressure is 


then read off. This gives the value 3 in James Thomson’s formula 


aT _ 10333 . tT .“ =", The author determined = , T, 4 o—7, 
° P 


dp E 


and r for acetic acid, as well as the value ~——., 


, directly by the use 
of an acetic acid calorimeter analogous to Bunsen’s ice-calorimeter, 
His results are as follows. 


Melting point of acetic acid (T) at 760 mm. = 16°6713° (mercury 
thermometer), or 16°5965° (hydrogen thermometer). 

Sp. gr. of liquid at melting point = 1°05315 compared with water 
at 4°, whence sp. vol. («) = 0°94953. 

Change of volume on fusion of 1 kilo. in cubic metres (¢ — 7) = 
0:00015955, whence sp. vol. of solid (7) at melting point = 
0°78998, or sp. gr. of solid at the melting point = 1°26585. 

Heat of fusion (7) at melting point = 46°416 Cal. 


* ~ 7 calculated = 0:0000034374. 
- 

po * found directly = 0°00000384425. 
. 


= calculated from Thomson’s formula = 0°02421°. 
ip 


= observed with manocryometer = 0°02435°, J. W. 


The Speed of Vaporisation of Compounds in Different Atmo- 
spheres. By R. D. Puooxan (Zeit. anorg. Chem., 5, 69—74).—The 
author has already shown that the time of vaporisation of a compound 
in atmospheres of vapours of different densities is constant (Zeit. 
anorg. Chem., 2). In this paper he points out some sources of 
error in his earlier experiments, and figures an improved apparatus. 
From the table comprising his results, it appears that the quantity of 
normal propyl alcohol used in the experiments varied from 0°0264 to 
0°0268 gram; that the volume of vapour measured varied from 13°7 
to 15°0 c.c., and that the time of vaporisation in vapour of methyl 
alcohol, ether, chloroform, perchloromethane, and in hydrogen varied 
from 12 to 14 seconds, whilst the same value in air was 23 seconds, and 
in carbonic anhydride 26—27 seconds. A. G. B. 


Diffusibility of certain Gases through a Caoutchouc Mem- 
brane. By A. Rercuter (Bull. Soc. Chim., [3], 9, 404—409).— 
Sulphurous anhydride combines with caoutchouc just as it combines 
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with camphor. In an atmosphere of sulphurous anhydride, caoutchouc — 
absorbs the gas with consequent reduction of pressure; under reduced 
pressure, or in the air, the absorbed gas is given off, increasing the 
partial pressure due to the sulphurous anhydride. Hence the explana- 
tion of the apparently abnormal diffusion of sulphurous anhydride 
and carbonic anhydride through membranes of caoutchouc. When a 
tube, closed at one end with a thin caoutchouc membrane, is inverted 
over mercury and filled with sulphurous anhydride, or a mixture of 
sulphurous anhydride and carbonic anhydride, the mercury rises in 
the tube, as observed by Pictet, not because of any abnormal diffusi- 
bility of these gases through caoutchouc, but because a compound is 
formed with the caoatchouc reducing the pressure within the tube 
and almost simultaneously the gas absorbed is given off from the 
upper surface of the membrane by the decomposition of this compound 
in the free air. The true diffusion of atmospheric gases through the 
septum in the opposite direction is so comparatively slow that the 
pressure in the tube is brought almost to zero. 

With thicker membranes, the penetration of the gas to the outer 
surface is greatly hindered, and hence the rate of apparent diffusion 
is lowered. Carbonic anhydride traverses caoutchouc at a much 
slower rate than sulphurous anhydride. W. T. 


Diffusion in Aqueous Solutions of Mixed Salts. By L. Liezur- 
mann and S. Buaarszxy (Zeit. physikal. Chem., 12, 188—195).— 
Suppose a solution, A, containing 1 gram-molecule of sodium chloride 
and 1 gram-molecule of potassium nitrate per litre is brought into 
diffusion-contact with a solution, B, containing 1 gram-molecule per 
litre of sodium chloride; then, if double decomposition takes place in 
the first solution with consequent formation of some potassium 
chloride and sodium nitrate, sodium chloride will diffuse from B to A, 
and potassium chloride from A to B. Since the rates of diffusion of 
these salts are different, the amount of chlorine in different parts of 
the solution should vary. If, however, Arrhenius’ theory is correct, 
and all the salts are dissociated into ions, no double decomposition 
can take place and the amount of chlorine in different parts of the 
solution will remain the same, although the relative amounts of potas- 
sium and sodium go on varying. 

The authors have conducted experiments of this nature, and find 
that there is no appreciable variation in the amount of chlorine in 
the different parts of the solution. J. W. 


Dissociation Ratio of Salts. By A. A. Noyes (Zeit. physikal, 
Chem., 12, 162—166; compare Abstr., 1892, 1143).— While admitting 
the applicability of the method proposed by Arrhenius for deciding 
between the respective values of the electrolytic conductivity and the 
influence on solubility for determining the dissociation ratio of salts 
in aqueous solution, the author denies the validity of Arrhenius’s 

J. W 


conclusions (this vol., ii, 364). 

Freezing Point of Solutions of Sodium Chloride. By S. U. 
PickeRinG (Ber., 26, 1977—1979).—A rejoinder to Jones (this vol., 
ii, 447), 
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Nature of certain Solutions and a new means of investigat- 
ingthem. By M. C. Lea (Amer. J. Sci., [3], 45, 478—487).—“ Hera- 
pathite” (the double sulphate and hydriodide of quinine tetriodide) is 
converted by digestion with barium carbonate in alcoholic suspension 
into a substance which contains no sulphuric acid and is soluble in 
alcohol, and this substance is reconverted by the smallest trace of free 
sulphuric acid into an equivalent amount of herapathite. 

In applying the test, the finely-powdered crystals are covered with 
cold 70 per cent. alcohol, and repeatedly digested with excess of 
barium carbonate until crystals of herapathite are no longer de- 
posited when a portion of the solution, made acid with a little oxalic 
acid, is allowed to evaporate spontaneously. The liquid to be tested 
is mixed with alcohol and some of the solution, when, if more than a 
trace of free sulphuric acid be present, a black precipitate of herapathite 
at once appears. With quantities even as minute as 0°000015 gram 
of acid, a distinct film of microscopic crystals is formed on evaporat- 
ing the mixture. The presence of neutral sulphates does not affect 
the reaction. 

According to this test, the solutions of the sulphates of the alkalis 
(normal), of magnesium, zinc, cadminm, copper, nickel, cobalt, 
mavganese, and thallium, and of the alkaloids morphine, quinine, 
strychnine, and brucine, do not contain free sulphuric acid. The acid 
reaction shown by some of these substances towards litmus is due to 
dissociation of the unstable metallic salt of the litmus acid formed by 
double decomposition, an explanation supported by the fact that 
alkaloids, brucine for instance, precipitate the hydroxides of zinc, 
cadmium, copper, manganese, nickel, and cobalt from solutions of 
these sulphates ; solutions of ferrous sulphate and its ammonium and 
magnesium double salts show an acid reaction, probably due to ferric 
sulphate. Solutions of chromium, aluminium, glucinum, and ferric 
sulphates all contain a considerable amount of free sulphuric acid. 
Solutions of potash alum, ammonium iron alum, and manganese alum 
eontain free acid, but a solution of potassinm chrome alum does not do 
so. A solution of sodium hydrogen sulphate contains free acid. 

Jn. W. 
- Conditions of Chemical Equilibrium. Part II. By S. 
Bueanszky (Zeit. physikal. Chem., 12, 223—229).—The author, in a 
former paper (this vol., ii, 450), found that the action of potassium 
bromide on mercuric oxide did not take place according to the law of 
mass action when conceived as 2KBr + HgO + H,O = 2KOH + 
HgBr,. He now finds, however, that the es all is really 4KBr + 
HgO + H.O = 2KOH + K,HgBr, and that the law of mass action 
is obeyed. J. W. 


Lecture Experiment with the Manocryometer. By L. E. 0. 
pe Visser (Rec. Trav. Chim., 12, 154—156).—A tube of 2 mm. internal 
diameter, with walls 6 mm. ‘thick, is sealed off at one end and drawn 
out toa capillary at the other, the whole being about 15 cm. long. 
This tube is immersed in pure acetic acid and filled by alternately 
exhausting and admitting air over the acid. The tube is now inverted 
and the capillary end is plunged into the acetic acid, the wide portion 
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being cooled by wrapping it in cotton wool on which ether is dropped. 
The contents solidify with considerable diminution of volume, fresh 
acid being sucked up. The greater portion of the acid having 
solidified, the capillary is withdrawn from the acid, and the cooling is 
continued until air has entered the capillary, which is then sealed off. 
The tube is now ready for use, and is suspended in a beaker of water, 
the temperature of which is gradually increased. Acetic acid melts 
at 16°6° at the ordinary pressure, but when thus confined in a closed 
space it greatly increases the pressure as it melts, so that the freezing 
point of the remaining solid is raised. The author has succeeded in 
raising the freezing point as high as 40°, corresponding with a pressure 
of about 100 atmospheres. The tubes, when they break, do not 
explode, but merely crack lengthwise. J. W. 


New Extraction Apparatus. By C. T. L. Hacrmann (Ber., 26, 
1975—1977).—The apparatus figured below has been devised by the 
author for extracting liquids (aqueous solutions) with solvents. The 
vessel A is charged as far as the dotted line aa with the solution to 
be extracted. The extracting agent (usually ether) is placed in the 


~~ 


i 


A 


7 


flask B, which is heated on a water bath; its vapour passes upwards 
through the tube R,, into a —_ spiral S, which is pierced above and 
sideways with small holes by which the vapour escapes and passes 


568 ABSTRACTS OF CHEMICAL PAPERS, 


through the solution to be extracted. It condenses and forms a layer 
on the upper surface of the solution; when the layer is above bb, it 
flows back into the flask B through the tube R;. 

In order that the solution in A may not become heated to the boil- 
ing point of the ether, which causes violent bubbling of the entire 
liquid, so that a portion of the aqueous solution is sometimes carried 
over into the flask B, it is necessary to employ a cooling worm, K; a 
reflux for the ether is, however, unnecessary. The ether should be kept 
in gentle ebullition, and to ensure this, pieces of unglazed porcelain are 
introduced into tbe flask BR. 

When using the apparatus with extracting agents heavier than 
water (chloroform, for example), the spiral S is placed in the upper 
portion of the solution, and above the latter is arranged a condenser. 
A wider tube, open at both ends, is then placed over the tube R,, and 
before commencing the experiment, a small quantity of the extracting 
agent is poured on to the bottom of the vessel A. The vapour of the 
extracting agent condenses in drops which fall through the solution 
and collect at the bottom of A. The extracting agent rises in the 
space between the two tubes just described until it overflows through 
R, into the flask B. A. BR. L. 


Inorganic Chemistry. 


Iodide of Nitrogen. By J. Szunay (Ber., 26, 1933—-1945).— 
The compound formed when excess of aqueous ammonia is added to 
a strong solution of iodine in concentrated aqueous potassium iodide 
has the composition NHI,, its formation taking place according to 
the equation 3NH; + 41 = 2NH,I + NHI,. This was ascertained 
by finding the ratio of the amounts of iodine, contained respectively 
in the ammonium iodide and iodide of nitrogen, formed to be 1:1. 
The latter substance was analysed hy decomposing it with sulphurous 
acid, and determining in the product the ratio of nitrogen (present as 
ammonia) to iodine (as iodide) ; this atomic ratio is 1 : 2, correspond- 
ing with the formula NHI,. 

When iodide of nitrogen is suspended in water, and treated with 
an ammoniacal solution of silver oxide or nitrate, a compound NAgl, 
is formed, a black substance which, if dry, explodes when heated. It 
is decomposed by boiling with water or dilute acids, silver iodide, 
iodine, and nitrogen being formed; and is reduced by sodium 
amalgam or metallic aluminium, with formation of ammonia, hydr- 
iodic acid, and metallic silver; these reactions were used to determine 
its composition. By treating this silver compound with a soluble 
cyanide, the metal of the latter can be made to replace the silver; 
the resulting substances are not well characterised, but can be re- 
converted into the silver compound. C. F. B. 
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Existence of Nitrous acid in Aqueous Solution. By L. 
MARCcHLEWSKI (Zeit. anorg. Chem., 5, 88—91).—The author argues 
that if an aqueous solution of N,Q; is a conductor of electricity, it can 
only be so by virtue of the presence of nitrous acid, there being H and 
NO, ions in the solution. Liquid nitrous anhydride, made from 
arsenious acid and nitric acid (sp. gr. 1°35), is introduced into a 
pipette, provided with a stopcock on its stem; the pipette is ground 
into the neck of a separating fannel, which has two electrodes sealed 
in its side in such a position that the point of the pipette is just 
between them. The funnel is full of water, and the liquid is forced 
into it by a stream of cold water, introduced through the stem of the 

ipette. It is noted that the solution allows a current from four 
Daniell cells to pass, and analysis of the liquid withdrawn through 
the stopcock of the separating funnel indicates that only nitrous acid 
can be present. The author is satisfied that nitrous acid can exist in 
aqueous solution, and that there is thus no ground for doubting its 
existence in dilute nitric acid (compare Armstrong, Proc., 1893, 151). 

A. 


G. B. 


Decomposition of Gaseous Hydrogen Phosphide. By D. M. 
Koors (Zeit. physikal. Chem., 12, 155—161).—The author has made 
observations on the rate of decomposition of gaseous hydrogen 
phosphide at different temperatures, and finds the temperature 
variation of the constant of velocity k to be expressible by means of 
an equation of the form log k = A/T + B log T + C, as theory 


predicts, 


Temp. k. k (eale.). 
51D” 2.00 cvce eoee 0°0081 (0°0081) 
dt erator 0°0025 (0:0025) 
SOE  occcccoce -- 0:00067 0°00061 


(0-00021) 


Hexametaphosphates. By H. Liiprrr (Zeit. anorg. Chem., 5, 
15—-41).—The following salts were prepared by double decomposition 
between the salts of the metals and the sodium hexametaphosphate 
obtained by heating sodium ammonium hydrogen phosphate :—(a) 
As flocculent precipitates, AgsP,0.e; Pb;P:Ois; BasPsOis;, SrsPsOis ; 
Hg:P.Oy. (b) As gelatinous substances, Cu;P,0,,; CasP.O.; 
Mn;P,0,, ; Fe sP,0\; ; Ni;P;0i.; HgsP.Os. A. G. B. 


Sulphides of Phosphorus. By A. Herr (Zeit. physikal. Chem. 
12, 196—222).—Observations of the boiling point of carbon bisulphide 
containing various proportions of sulphur and phosphorus in solution 
show that no combination between these two substances takes place 
at the temperature of the boiling solvent. The melting point of 
mixtures of phosphorus and sulphur is a linear function of the con- 
centration, which shows that the two liquid sulphides of phosphorns, 
PS and P,S,, are merely solutions of sulphur in phosphorus. The 
molecular weight of sulphur dissolved in pbosphorus, as determined 
from the depression of the freezing point, agrees very nearly with the 
formula §S,. 
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By heating 4 atoms.of red phosphorus with 3 atoms of sulphur, the 
author obtained only onesubstance, P,S;; but by heating the elements 
together in the proportion of 2 atoms of red phosphorus to 3 atoms 
of sulphur, two sulphides of phosphorus were obtained, P,S, with a 
small quantity of P,S;. The substance P;S, was formed when the 
elements were heated together in the theoretical proportions. When 
5 atoms of sulphur were heated with somewhat more than 2 atoms of 
red phosphorus, only the compound P,S, was obtained. The author 
thus concludes that the following substances are the chemical com- 
pounds of phosphorus and sulphur: P,S;, P«S;, PsS,, and P,S,. 

J. W. 

Sublimation of Arsenic. By J. W. Rercers (Zeit. anorg. Chem., 
4, 403—409).—On heating arsenic in a glass tube closed at the lower 
end, a sublimate is obtained consisting of several parts. Arsenious 
anhydride condenses on the part of the tube furthest from the flame; 
immediately below this is deposited a velvety-black, perfectly 
opaque ring of arsenic, which is usually described as consisting of 
amorphous arsenic. This ring is followed by a brown, transparent 
deposit, separating it from a silver-white sublimate of metallic lustre ; 
the latter consists of ordinary, hexagonal arsenic, the crystals being 
fairly large. Cubic crystals of arsenious anhydride are observed in all 
parts of the sublimate; they exhibit the octahedron form, and very 
rarely the triakisoctabedron. The so-called amorphous arsenic is not 
really amorphous ; the thinner parts of the deposit under a very high 
power are seen to consist of a number of isolated points which reflect 
light. It is therefore crystalline, and the crystals probably belong to 
the cubic system; many unsuccessful attempts were made to obtain 
larger crystals for microscopic examination. The brown deposit 
separating this from the sublimate of hexagonal arsenic seems not to 
have been previously noticed ; it is transparent arid quite amorphous, 
is dissolved by boiling water, and consists of an oxide of arsenic, 
probably the suboxide of Berzelius. A deposit of similar appearance to 
this is obtained by condensing the flame of hydrogen which has been 
passed over heated arsenic on cold porcelain; this deposit, however, 

robably consists of Janowsky’s solid arsenic hydride, AsH, or As,H,. 

t dissolves in methylenic iodide, xylene, and concentrated potash, and 
is immediately oxidised to the metallic state by gold chloride, but not 
by stannic or mercuric chloride. The hydride and the subexide are 
easily distinguished by their behaviour towards ammoniacal silver 
solutions ; the former immediately reduces the solution with deposi- 
tion of metallic silver, whilst the suboxide only becomes reduced after 
some time. No liquid could be found which acts simply as a solvent 
of metallic arsenic. Even in the finest state of subdivision arsenic is 
quite opaque ; all observations of yellow or brown transparent arsenic 
are merely due to confusion with oxide or hydride. W. J. P. 


Boron Carbide. By O. Miuiuaruser (Zeit. anorg. Chem., 5, 
92—93).—This compound is produced by heating a mixture of boric 
anhydride and carbon in the electric furnace. The graphite-like 
mass is heated in a platinum crucible for 5} hours, powdered, boiled 
with hydrochloric acid, filtered, washed, again boiled with hydro- 
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chloric acid, and yoy | treated with hydrofluoric and sulphuric acids. 
Analysis shows it to have the formula BC or B,C;. It is a black 
powder, having much the same properties as graphite. At a high 
temperature it becomes soft, and at a very high temperature it melts. 
It burns with difficulty in oxygen. It is insoluble in nearly all:the 
usual solvents, but is decomposed by fusion with alkalis. 

A. G. B. 


Behaviour of Charcoal with Halogens, Nitrogen, Sulphur, 
and Oxygen. By W. G. Mixter (Amer. J. Sci., 45, 363—379).— 
Hydraulically-compressed sugar charcoal containing 0°13 per cent. 
of hydrogen and 0°04 per cent. of ash absorbs about 4 per cert. of 
chlorine at a red heat, and does not give it up in a vacuum at that 
temperature. The chlorine cannot be displaced by nitrogen, but 
can be removed by hydrogen. At the ordinary temperature, little 
or no chlorine is absorbed. Bromine and iodine are less easily 
absorbed, and more easily lost. Lamp-black absorbs mcre chlorine, 
and both charcoal and lamp-black lose it at the temperature at which 
porcelain softens. Gas carbon, graphite, und diamond are not affected 
by chlorine. Charcoal, after ignition in hydrogen chloride, contains 
0:26 per cent. of chlorine. Chlorine seems to act with most energy 
on those forms of carbon which are contaminated with hydrogen. 
The form in which it is combined is uncertain; nothing is extracted 
from the product by chloroform, benzene, alcohol, or ether. 

Both lamp-black and charcoal absorb nitrogen when heated in a 
stream of that gas, and do not give it up on heating. The nitrogen 
exists probably in the form of cyanogen, since that substance is 
absorbed readily by charcéal at a red heat, yielding a product which, 
like those obtained by the direct action of nitrogen, yields ammonia 
when heated in a current of steam. Charcoal also absorbs nitrogen 
from nitrous and nitric oxides. Animal charcoal, albumin, and uric 
acid all leave a highly nitrogenous residue when ignited in a closed 
vessel. 

Charcoal absorbs sulphur when heated to a red heat in sulphur 
vapour or carbon bisulphide. The sulphur is entirely removed by 
hydrogen, and is practically given up at a red heat. Filter paper 
soaked in carbon bisulphide and heated in sulphur vapour absorbs 
nesrly its own weight of the latter. The compound so formed 
does ‘on yield sulphur to carbon bisulphide or boiling aqueous 
potash. 

Hard charcoal requires to be heated to a very high temperature 
before it will burn in dry oxygen. Jn. W. 


Action of Aqua Regia on Carbon Bisulphide. By Scutacpen- 
HAUFFEN and Biocu (J. Pharm. [5], 28, 241—242)—Excess of aqua 
regia is distilled with carbon bisulphide either immediately after 
mixing or after contact for some hours. Red nitrous fumes and 
unattacked carbon bisulphide first pass over, followed by a very volatile 
substance, which can be condensed by using a freezing mixture of 
ice and salt; it proves to be the trichloromethylsulphurous chloride 
of Kolbe, SO(OCCI;)C1; it is more readily prepared by this method 
than by Kolbe’s process. The acid residue contains sulphuric acid, 
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Molecular Weight of Potassium Persulphate. By G. Brepic 
(Zeit. physikal. Chem., 12, 230—233).— Whilst freezing point experi- 
ments indicated K,S,0, as representing the molecule of potassium 
persulphate, the electrical conductivity gave numbers nearly agreeing 
with those obtained by Ostwald for potassium perchlorate, which is 
represented by the molecular formula KCIO,. The author points out 
that Ostwald’s determinations were somewhat inaccurate, and that the 


conductivity experiments also correspond with the formula K,S,O,. 
J. W. 


Double Halogen Compounds of Arsenic with Cesium and 
Rubidium ; Compounds of Arsenic Trioxide with the Cesium, 
Rubidium, and Potassium Haloids. By H. L. WuxeLer (Amer. J. 
Sci., [3], 46, 88—98).—The author has described the chemical pro- 
perties and crystallographic condition of 12 new arsenical compounds 
containing a halogen and also cesium or rubidium, of the types 
3RbCl1,2AsCl, and RbCl,As,0;. A potassium compound of the formula 
As,0;,KI has also been obtained. 

These double haloid salts are prepared by dissolving arsenic trioxide 
in strong hydrochloric, hydriodic, or hydrobromic acid, and adding 
the required proportion of the metallic haloids, also dissolved in one 
of the said acids. Excess of one or the other of the constituents has, 
however, no effect on the composition of the product obtained, The 
double salts gradually crystallise out. 

The oxy-compounds are obtained by making use of but very weak 
acid solutions, As might be expected, they are also formed by 


moistening the double haloids with water. Strong haloid acids re- 
convert them into double haloids. L. pe K. 


Incomplete Oxidation of Aluminium. By Pioncuon (Compt. 
rend., 117, 328—330).—When aluminium is heated in the flame of 
an oxyhydrogen blowpipe supplied with comparatively little oxygen, 
it burns brilliantly, and is converted into a dark grey powder which 
dissolves in hydrochloric acid with evolution of hydrogen and formea- 
tion of aluminium chloride, whilst a residue of aluminium oxide is 
left. Estimations of the volume of hydrogen evolved, the quantity 
of aluminium chloride formed, and the weight of the insoluble 
residue show that the greyish product of the regulated combustion of 
aluminium in the oxyhydrogen blowpipe consists of a new oxide of 
aluminium mixed with small quantities of unoxidised metal and 
alumina, The new oxide has the composition Al,O; or Al,O,3A1,0;. 

C. H. B. 


Note.—In his presidential address to the Chemical Section of the 
British Association at Nottingham, Emerson Reynolds pointed out 
that analytical and other data indicate the probable presence of 
partially oxidised aluminium in certain silicates. C. H. B. 


Isomorphism amongst Anhydrous Alums. By T. Kuoss 
(Compt. rend., 11'7, 311—314).—When chromium oxide, chloride, or 
sulphate is fused with ammonium sulphate, the double sulphate 
Cr,(SO,)s,3(NH,).SQ, is first formed, and crystallises in pale green, 
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microscopic, acicular prisms, which become rose-coloured when heated. 
It is insoluble in cold water, and is but slightly attacked by boiling 
water and dilute acids and alkalis. It remains unaltered at 350°, but 
at a red heat it decomposes, and a residue of chromic oxide is left. 

If the fusion with ammonium sulphate is prolonged, anhydrous 
chromium ammonium alum is obtained in pale green, microscopic, 
hexagonal plates, which are not affected by boiling water, acids, or 
alkalis. A boiling solution of potassium hydroxide of sp. gr. 13 
dissolves the salt very slowly. Water containing chromous chloride 
or stannous chloride does not dissolve it. At 350°, the salt becomes 
rose coloured without any change of composition, but at a bright 
red heat it is completely decomposed. 

When chromium potassium alum is fused with ammonium sulphate, 
a mixed alum, Cr,(SO,);,S0,(K,NH,),, is obtained, isomorphous with 
the preceding compound. 

If an excess of potassium sulphate is added, a salt of the composi- 
tion Cr,(SO;)s,3K,SO, is obtained in long, silky, green needles. 

Another mixed alum, Cr,(SO,)3,(NH,,Na).SO,, isomorphous with 
the other two, is obtained by fusing chromium and sodium sulphates 
with ammonium sulphate. 

Lachaud and Lepierre have already described the compounds 
Fe,(SO,)s,3(NH,)2SO, and Fe,(SO,)3,(NH,).SO,. The former crys- 
tallises in prisms, and the latter in hexagonal tables. They differ 
from the corresponding chromium compounds in being readily 
attacked by cold water. 

By operating in the manner described, it is easy to obtain anhydr- 
ous mixed alums of the following types, (Cr, Fe).(SO,)s,(NH,).SQ, ; 
(Cr,Al)2(SO,)s,(NH,)2S0,; and (Al,Fe).(SO,)3,(NH,).SO,, Anhydr- 
ous alumivium alum can also be produced, but is difficult to isolate. 

All these alums crystallise in hexagonal prisms, and their iso- 
morphism affords further proof of the isomorphism of AI,0,;, Cr.Os, 
and Fe,0; on the one hand, and of K,O, Na,O, and (NH,),0 on the 
other. C. H. B. 


Ferric Phosphate. By E. A. Scuneiwer (Zeit. anorg. Chem., 5, 
84—87).—A solution of ferric chloride was saturated with normal 
calcium orthophosphate, and the solution dialysed. When the dif- 
fusate contained no more chlorine, the ferric phosphate on the dialyser 
set to a jelly containing ferric oxide and phosphoric anhydride, in 
the proportion 52°99 per cent. : 47°01 per cent. This hydrogel dis- 
solves in ammonia with a reddish-brown colour, and by dialysing the 
solution ammonium phosphate is gradually removed. When the 
hydrogel is treated with potash, the resulting ferric hydroxide retains 
only 1:25 per cent. of phosphoric acid. 

Ferric phosphate dissolves to a considerable extent in a solution of 
ammonium humate (containing 2°72 grams of ammonia per litre) ; 
after five months’ digestion, 2 litres of such a solution were found to 
contain 9°144 grams of ash consisting of Fe,0;, 52°21 per cent. ; 
P.0,;, 45°42 per cent.; and SiO,, 2°00 per cent. The solubility of ferric 
phosphate in ferric sulphate is already known, 
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- In concluding, the author points out that the ill effect of reversion 
in a mineral superphosphate may be much annulled in the soil if 
ammonium humate be present. A. G. B. 


Atomic Weights of Nickel and Cobalt. By C. Winxter (Zeit. 
anorg. Chem., 4, 462—464).—The author suspected that the value 
lately obtained by him (this vol., ii, 469) for the atomic weight of 
cobalt might be somewhat too high, owing to the formation of a 
basic cobalt salt during the determination. He has therefore again 
determined this atomic weight by causing electrolytically deposited 
cobalt to act on silver sulphate; silver is then precipitated, and a 
relation between the equivalents.of the two metals obtained. A trace 
of cobalt is retained by the silver, and may be afterwards estimated 
and allowed for. Two determinations gave Co = 49°6356 and 
59°6164 (Ag = 107°66) ; these numbers are in close agreemert with 
those previously obtained, so that the author's fears as to the accuracy 
of the method employed are groundless. W. J. P. 


Crystalline Chromium Tungstate. By E. F. Smirn and H. L. 
Dieck (Zeit. anorg. Chem., 5, 13—14).—The compound Cr,0;,5WO, 
is obtained in the form of brown, orthorhombic needles, when equiva- 
lent quantities of potassium dichromate and tungstic acid are heated 
together until the mixture fuses and no more gas is evolved. The 
crystals are not attacked by aqua regia; they were decomposed for 
analysis by fusion with sodium carbonate and potassium nitrate. 

| A. G. B. 

Action of Gases on Molybdenum and Tungsten. By E. F. 
Smira and V. Osernonrzer (Zeit. anorg. Chem., 5, 63—68).— 
Carbonic oxide and ammonia were found to be without action on these 
metals at temperatures up to a red heat. 

When molybdenum is heated at 150—200° in carbonyl chloride, a 
liquid sublimate is. formed, which solidifies to ‘a reddish-brown, 
gelatinous mass melting below 100°. The analysis of this preduct 
indicates that it is a mixture in equal molecular proportions of 
MoOCI, and Mo(CO)Clh. : 

A similar treatment of tungsten gives rise to an orange-red sub- 
limate consisting of the oxychloride, WOC\, and containing carbon, 
which is left when the oxychloride is resublimed. 

A reddish-brown, amorphous sublimate of the formula Mo,S,Cl, 
was obtained by heating molybdenum to a red heat in sulphnr chloride. 
Tungsten, under similar conditions, yields a red, crystalline sublimate, 
which is unstable in air, and has the formula W,S,Cl,, being regarded 
by the authors as a compound of W,S,Cl, with 2S8,Cl). 

A. G. B. 

Complex Inorganic Acids. By F. Keurmann (Zeit. anorg. Chem., 
4, 465—466).—A polemical paper dealing with Friedheim’s criticism 
(this vol., ii, 472) of the author’s work (cbid.). W. d. &- 


Sulphur Compounds of Thorium. By G. Kriiss and C. Vou 
(Zeit. anarg. Chem., 5; 75—79).—Neither by heating potassium 
thorium chloride in hydrogen sulphide, nor by heating thorium oxide 
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in carbon bisalphide in the manner adopted by Chydenius, could the 
authors obtain the compounds ThS, and Th,O,S,, which Chydenius 
claims to have prepared (Jahresber., 1863, 194). In both cases, the 
compound produced contains thorium and sulphur in equal atomic 
proportions, indicating the existence of ThS or ThOS. 


A. G. B. 

Variety of Gold Purple Solublein Water. By E. A. Scuneiper 
(Zeit. anorg. Chem., 5, 80—83).—To obtain a solution of this form of 
gold, an alloy of gold, tin, and silver is treated with concentrated nitric 
acid, and the resulting black powder is washed with ammonia, whereby 
a ruby-red coloured solution is obtained. This solution is dialysed 
until it contains no more ammonia; it is coagulated by dilute acids 
and salts, and by heating under pressure, but not by alcohol, nor by 
concentrated sulphuric acid. It contains 05800 gram of gold, and 
54048 grams of stannic oxide per litre ; 50 c.c. of the solution gelatin- 
ises when evaporated to 3 c.c., but the jelly dissolves again in water. 
Diluted 10 times, it is still red, and a layer 1 cm. thick allows the red, 
yellow, and less refrangible rays of the green in the spectrum to pass. 
Potassium cyanide decolorises the -liquid, and causes the“separation 
of stannic acid. When shaken with mercury, the colour of the liquid’ 
passes into, brownish-red, and the mercury extracts gold. When poured 
into an excess of strong hydrochloric acid, the solution changes 
in colour to violet, and yields finely-divided gold on dialysis. This 
behaviour indicates.that the soluble form of purple gold is a mix- 
ture of the hydrosols of gold and stannic acid, a conclusion sup- 
ported by the fact that the addition of a few drops of gold chloride 
and a reducing agent to the hydrosol of stannic acid produce a purple: 
solution. The presence of the hydrosol of stannic acid is essential 
to the existence of the hydrosol of gold. The author notes a similar 
behaviour of silver chloride, which can be obtained in a condition in 
which it can only be coagulated by acids when silver nitrate is added 
to a dilute solution of ferric chloride. 

The hydrosol of stannic acid is best obtained by pouring a dilute 
solution of stannic chloride into a very dilute solution of ammonia, 
and dialysing. The clear liquid contains 5°164 grams of stannic 
oxide per litre. Its behaviour is similar to that of the purple gold 
solution described above. A. G.B.. 


Mineralogical Chemistry. ' 


Rock Salt from Deésakna. By J. LoozKka (Zeit. Kryst. Min., 22, 
82; from Foldtani Kézlény, 21, 353—358).—Deésakna. is situated in’ 
the Hungarian county of Szolnok-Doboka, and the salt mined at this; 
locality is characterised by its extreme purity. The author subjected 
to analysis a pure, transparent crystal of sp. gr. 2148 with the. 
following results. ; 


ABSTRACTS OF OHEMIOAL PAPERS. 


' Na. Cl. H,0. Total. 
39°41 60°64 0°02 100:07 
B. H. B. 


Falkenhaynite, a new Mineral of the Wittichenite Group. 
By R. Scuarizer (Zeit. Kryst. Min., 22, 85; from Jahrb. d. k.k. Geol. 
Reichsanst., 40, 433).—A greyish-black, dense ore from Joachims- 
thal was analysed, and, after deduction of 13°16 per cent. of quartz, 
12°77 per cent. of magnesia-bearing spathic iron ore, and 3°66 per 
cent. of copper pyrites, gave results corresponding with the formula 
Sb,S,Cu,, in which one-quarter of the antimony is replaced by 
arsenic, and one-fifth of the copper by iron and zinc in the ratio of 
5 to 3. B. H. B. 


Franckeite, a new Ore from Bolivia. By A. W. Srezvez 
(Jahrb. f. Min., 1893, ii, Mem. 114—124).—The ore described occurs 
in the Animas mining district, south-east of Chocaya. Locally it is 
known as llicteria, and is described by Jackowski, a Polish engineer 
resident in the district, as a mineral unknown in Europe, and as con- 
sisting of lead, zinc, tin, and silver. Analysis (by C. Winkler) yielded 
the following results. 

Pb. Sn. Sb. 8. Fe. Zn. Gangue. Total. 
50°57 1234 1051 2104 248 1:22 0°71 98°87 


The mineral also contains about 0°1 per cent. of germanium and 
1 per cent. of silver. The formula is 5PbS,2SnS,,Sb.8;,. This new 
mineral, which is of special interest as indicating the character of the 
occurrence of tin in the Bolivian mines, and also as containing 
germanium, is named franckeite by the author in honour of C. and 
E. Francke, two mining engineers specially interested in Bolivian 
mining. B. H. B. 


Kylindrite. By A. Frenze. (Jahrb. f. Min., 1893, ii, Mem. 
125—128)—At the Santa Cruz mine at Poopé, in Bolivia, a new 
mineral has been discovered. This the author has named kylindrite 
from the cylindrical form in which it occurs. The mineral has a 
metallic lustre, a blackish-grey colour, a hardness of 2°5 to 3, and a 
sp. gr..5°42, Analysis gave the following results. 


Ph. Ag. Fe. Sb. Sn. 8. Total. 
35°41 0°62 3°00 873 2637 24°50 98°63 


The formula is therefore Pb,Sb,,Sn,8,, or 6PbS,Sb,8,,6Sn8,. The 
mineral differs both in chemical composition and in physical pro- 
perties from the two similar sulphur lead salts of tin and antimony, 
plumbostannite and franckeite. B. H. B. 


Artificial Minerals obtained in Chemical Industries. By C. 
Winker (Zeit. anyw. Chem., 1893, 445—447).—The author describes 
the occurrence of the following minerals produced artificially. 

1. Iron pyrites, obtained in the process of recovering sulphur from 
soda residues. The mineral is cryptocrystalline, and has a sp. gr. of 
47336. Its composition is as follows, 
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Fe. 8. Residue. Total. 
46°33 52°52 1:86 100°71 


2. Gypsum, obtained in the same process. It occurs in well- 
developed monoclinic crystals, yielding, on analysis, 


CaO. SO;. H,0. Total. 
32°09 46°56 21:07 99°72 


8. Trona, obtained in the mannfacture of bicarbonate of soda by 
the ammonia-soda process. It is formed in magnificent, pellucid, 
monoclinic crystals. As formed in the Ebensee ammonia-soda works, 
the product has exactly the same composition as natural trona, accord- 
ing to B. Reinitzer, Na,H,(CO;), + 3H,0. The author’s analysis leads 
to the formula Na,H(CO;), + 2H,0. B. H. B. 


New Natural Phosphates. By A. Gautier (Compt. rend., 116, 
1171—1177).—In a previous paper (this vol., ii, 419), the author 
pointed out that the bed of concretionary phosphates found in the 
grotto of Minerva constitutes a new type of phosphorites in which the 
phosphoric acid is combined with calcium and aluminium. This 
remarkable deposit furnishes also the bibasic natural calcium phos- 
phate, brushite, and a new aluminium phosphate. 

Brushite, PO,CaH,2H,0, has hitherto been found only in a guano 
rock in the Antilles. The description given by Dana of metabrushite 
corresponds exactly with the properties of the Minerva brushite. 
The analyses given by the author are in accord with the formula 
2P0,CaH, + 3H,0. 

Minervite is the name given by the author to the new aluminium 
phosphate. Its composition, P,0,,Al,0;,7H,0, approaches that of 
callainite and gibbsite. B. H. B. 


Chondrostibian, a new Swedish Mineral. By L. J. Ice.strim 
(Zeit. Kryst. Min., 22, 43—46).—In January, 1893, the author dis- 
covered another new antimony mineral in the Sjé mine, celebrated for 
its occurrence of the minerals hematostibiite, ferrostibian, stibiatite, 
basiliite, and melanostibian. To this new mineral the author has 
given the name of “ chondrostibian” (xevdpos, a grain, and stibium, 
antimony). The small grains of the mineral occur in barytes, and 
appear at times to form minute crystals of octahedral form. On 
analysis, it gave the following results. 


Sb,0;. As,O;. Mn,03. Fe,0;. H,0. Total. 
30°66 2°10 33°13 15:10 19°01 100-00 


The formula is consequently 3R,0;,Sb,0; + 10H,0, in which R,O; 
represents Mn,O, and Fe,Q3. B. H. B. 


Descloizite from the Obir. By A. Bruntecuner (Jahrb. f. Min., 
1893, ii, Ref. 254—255; from Carinthia, 2, 8).—The crystals of 
descloizite were found in fissures in limestone, associated with goethite. 
Pseudomorphs of descloizite after vanadinite are also met with. Tke 
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results of analysis of these are given by the author. The minerals 
originally occurring in the fissures were galena, blende, marcasite, and 
calcite. Subsequently the galena became converted into lead sulphate 
by the decomposition of the marcasite, the lead sulphate was then 
converted into vanadinite, and finally descloizite was formed. 

B. H. B. 

Ettringite and Alabandine from Arizona. By A. J. Mosss 
(Zeit. Kryst. Min., 22, 16—19).—Ettringite, H,Ca,Al,0,.(SO,), + 
24H,0.—This mineral was found at the Lucky Cuss mine at Tomb- 
stone, Arizona, in white, crystalline limestone incrusting fissures and 
cavities in a silicate of lime and alumina, It resembles a finely 
fibrous pectolite. Its hardness is somewhat above 2, and its sp. gr. 
1°27. 

Alabandine.—A deposit of alabandine was found at the same mine. 
The quantity raised amounted to 50 tons. On analysis, the mineral 
yielded 36:90 per cent. of sulphur and 63°03 per cent. of manganese. 
Its colour is dark steel-grey to deep black with an olive-green streak. 
Its hardness is 3 to 4, and its sp. gr. 4°03. B. H. B. 


Idocrase. By F. Pisant (Jahrb. f. Min., 1893, ii, Ref. 252; from 
Bull. Soc. fran. min., 15, 47—49).—The author gives the following 
results of an analysis of idocrase from the Septimer. 


Loss on 
SiO, Fe,0; Al,O; MgO. CaO. ignition. Total. 
39°0 18 14°3 6°7 37°4 0-9 100°1 


The mineral forms compact, pale greenish-yellow, laminated masses, 
having a hardness of 6°5 and a sp. gr. of 3°28. B. H. B. 


Peculiar Lava from Northern California. By J. S. Dittz 
(Jahrb. f. Min., 1893, ii, Ref. 338—339; from Bull. U.S. Geol. Surv., 
79, 33).—The author describes a late volcanic eruption in Northera 
California and its peculiar lava. In the latter, the pyroxene is chiefly 
hypersthene, monoclinic augite being of rarer occurrence. Scattered 
through the mass are quartz, felspar, and olivine, and in the ground- 
mass there is a second generation of felspar with globulitic glass. 
The lava has the following composition. 


TiO, + 
Si0,. Al,O,. Fe,0,; FeO. CaO. MgO. K,O. Na,O. H,O. Total. 
79°49 1160 O33 O49 164 O09 152 404 O68 99°88 
B. H. B. 


Two Turkish Meteorites. By S. Meunizr (Compt. rend., 117, 
257—258).—The author has examined specimens of the meteorites 
recently presented to the Museum of Natural History by Halid Edhem 
Bey... The first was found in 1873 at Tirnowa, in Roumelia. It is 
covered with a black crust about a millimetre in thickness. On 
fracture, a clear, grey mass is presented, characterised by its clastic 
or fragmentary structure. Its sp. gr. is 3°69. The meteorite belongs 
to the lithological type designated since 1870 in the Museum collec- 
tion by the name of mesminite. 


-— 
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The second meteorite fell on June 2, 1883, in a forest near the 
village of Urba. It is uniformly white. It has a sp. gr. of 3°427, 
and is very finely granalar. B. H. B. 


Analysis of the Wawilowka Meteorite. By P. Metixorr 
(Ber., 26, 1929—1932).—This meteorite fell in June, 1876, at Wawi- 
lowka, in the Cherson district. In 100 parts it contains :— 

A, decomposed by hydrochloric acid, Fe, 1:79; Ni, 0°93; Co, 0°06; 
FeS, 6°82; P.O, 0°21; olivine, 55°08. 

B, undecomposed by hydrochloric acid, FeO,Cr,0;, 0°23; silicate, 
34°27. , 

The metallic iron and nickel are present nearly in the ratio NiFe,; 
the olivine has the composition 2Fe,Si0,,5Mg,Si0O,, with some of the 
Mg and Fe replaced respectively by Ca, K,, Na,, and Mn; and the 
undecomposable silicate belongs to. the class M"SiQ,,. Cc. F. B. 


New Iodine Spring in Austrian Silesia. By M. Giiser and 
W. Kaumann (Zeit. angw. Chem., 1893, 447—448).—The authors have 
analysed the water from a salt spring at Roy, in Austrian Silesia, with 
the following results, expressed in grams per litre :— 

CO-. SiO. Cl. Br. I. SO. FeO. 

00885 0°0122 151236 01025 0°0383 0:0031  0°0285 


CaO. MgO. Na,O. K,0. Organic. Fixed residue. 
09487 04661 11°4684 0°1772 0°1028 25°5080 


The sp. gr. at 15° is 1:01809. B. H. B. 


Physiological Chemistry. 


Exercise and Respiratory Interchange. By W. Marcer (Proc. 
Roy. Soc., 54, 42—52).—In three persons, if the excretion of carb- 
onic anhydride fell, the oxygen absorbed rose, and vice versd. Ina 
fourth person, of immature age, the oxygen absorbed and the carbonic 
anhydride expired rose and fell together. 

During exercise (stepping. , at first there is an accumulation of 
carbonic anhydride in the blood; this is next given out in the form 
of a wave, which is renewed after a certain lapse of time. In two 
persons, the ratio of carbonic anhydride expired in rest to that expired 
during exercise was found ‘to be the same, namely, 0°123 ; but further 
experiment is necessary before this can be laid down as a general law. 
As a rule, half an hour’s rest was sufficient to bring matters back to 
the normal condition. W. D. iH. 


Influence of Sodium Chloride on the Digestibility and 
Assimilation of Proteid. By S. Gaparen (Zeit. Biol., 29, 554— 
569).—Former experimental work has led to the conclusion that 
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sodium chloride, like water, is of great use to the organism in pro- 
moting digestion and the metabolic phenomena that follow absorp. 
tion. The present experiments, made on three sheep, are divided 
into periods during which salt was and was not given. The differ. 
ences of the numbers in the two periods, although not very striking, 
yet tend to prove the conclusion just alluded to. W. Dz. iH. 


Effect of Salt on Digestion. By E. v. Wotrr and J. Ersentonr 
(Exper. Stat. Record, 4, 974—976; from Landw. Jahrb., 22, 605— 
627).—Stutzer’s experiments with artificial digestive fluids on 
proteids showed a higher rate of digestibility in presence of salt than 
withont salt. 

Experiments were made in which sheep were fed with (1) hay 
alone; (2) hay and brewer’s grains; (3) hay and field beans. Each 
experiment comprised three periods: the first without salt, the second 
with 4 grams, and the third with 8 grams of salt in the food of each 
sheep. Besides determining the coefficient for the protein by the 
difference between the amounts eaten and excreted, the metabolic 
nitrogen was determined in the fresh feces with acid pepsin solution, 
and in the air-dry feces with both pepsin and pancreas solutions. 
The digestibility of each ration was determined by Stutzer’s method. 
The results failed to show any increase in amounts digested in 
presence of salt. Experiments with a horse gave similar results. 

There is, however, no doubt that salt has a good effect on the 
general condition of animals and, in some cases, on digestion ; as, for 
instance, when there is a deficiency of hydrochloric acid in the 
digestive juice. N. H. M. 


Digestibility of Milk and Bread. By A. Macnus-Levy (Piliiger’s 
Archiv, 53, 544—560).—The experiments carried out on L. Zuntz, 
st. 16, consisted in analysing the diet (milk, and then milk with 
bread and butter) and the excreta. This simple diet appears to be 
very well used, and the loss by putrefaction is insignificant. Bunge 
states that those who do not take alcohol make better use of their 
food than others. The subject of, the present experiments was an 
abstainer, and the results do not altogether confirm Bunge’s state- 
ment, although they are not very conclusive. W. D. H. 


Influence of Light on Metabolic Processes. By L. Grarrey- 
BERGER (Pfliiger’s Archiv, 53, 238—280).—The principal change 
roduced in animals by the absence of light is an accumulation of fat. 
his, however, is not strictly proportional to the duration of the 
darkness. 

The assimilation of nitrogen, the digestion coefficient, the formation 
of liver glycogen, and the relation of water to solids in the body are 
not affected. 

The only other results of darkness noted were a lessening of the 
quantity of blood and of hemoglobin, and, if the deprivation of light 
were very prolonged, the development of bony tissue and of the liver 
was delayed. Indeveloping animals, the heart and muscular tissues 
were relatively heavier under the influence of darkness. | 

W. D. H. 
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Urea in the Blood of Birds. By A. Garrop (Proc. Roy. Soc., 
53, 478—484).—Urea occurs in birds’ blood in quantity approxi- 
mately equal to that in mammalian blood. The author has previously 
insisted that the kidneys, not the liver and spleen, form the situation 
where uric acid is formed. He considers that the discovery of urea 
in birds’ blood, and the absence of uric acid there, lends support to 
this contention. If so, nitrogenous metabolism is practically identical 
in both birds and mammals: in mammals, the urea leaves the body as 
such ; in birds, synthetic processes in the kidney lead to its conversion 
into ammonium urate, in which form it is excreted. W. D. H. 


Diastatic Ferment in Blood. By M. But (Pfliger’s Archiv, 
53, 156—170).—The saccharifying power of human blood is less than 
that of some other animals. The products are dextrin and dextrose. 
The blood has also the power of changing maltose into dextrose. In 
the new-born child, the saccharifying power is weak or absent, and 
the same is true also for newly born lower animals. W. D. H. 


Glycogen. By W. Saake (Zeit. Biol., 29, 429—483).—The obser- 
vation of Langley and others, that glycogen occurs in the body in the 
presence of some vehicle of proteid-like nature, is confirmed by micro- 
chemical investigation of various glycogen-contuining cells of adult 
and foetal organs. The comparison of hemoglobin in its vehicle, the 
stroma, is made. The vehicle, however, is not ordinary albumin, for 
although it is coagulated by alcohol, it swells in water without dissolv- 
ing, and is not coagulated by trichloracetic acid. 

Fraenkel’s method for the preparation of glycogen is criticised ; 
and still more so are his views that the glycogen is actually in com- 
bination with proteid in the body. Mechanical admixture is considered 
sufficient to explain all his conclusions. W. D. iH. . 


Absorption from the Stomach. By J. Branpt (Zeit. Biol., 29, 
277—307).—Tappeiner (ibid., 16, 497) obstructed the pylorus in dogs 
by a bladder inserted through a fistula, and found that an aqueous 
solution of chloral hydrate did not produce narcosis. If, however, 
the surface of a small amount of the duodenum were allowed to have 
absorptive play also, narcosis soon set in. An alcoholic solution of 
the same substance was, however, rapidly absorbed by the stomach, 
and produced the usual narcosis. Quantitative experiments with 
sugar solutions showed that the stomach has little or no absorptive 
power for aqueous solutions, whilst the presence of alcohol increases 
its absorptive activity. v. Anrep (Du Bois Reymond’s Archiv, Physiol. 
Abth., 1881, 504) found the absorption in the stomach greater than 
Tappeiner stated. It is suggested, and the present experiments con- 
firm the suggestion, that this is explained by the fact that he used 
solutions of greater concentration that Tappeiner did. 

The present experiments, all made on one dog, relate to sugar, 
peptone, and sodium iodide; in all cases increase of concentration led 
to a stimulation of the process of absorption, and the consequent dis- 
appearance from the stomach of a larger amount of material. In all 
cases also the presence of the solution led to a large secretion from 
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the gastric walls, usually in excess of the fluid administered. Thig 
still farther diluted the substance, which, nevertheless, is readily 
absorbed by the intestinal wall, where there is no necessity for great 
concentration in order that absorption may occur. 

Further, all these effects are increased by alcohol. Alcohol does 
not stand alone here, but other stomachic stimulants, such as sodium 
chloride, mustard oil, pepper, oil of peppermint, and orexine bydro- 
chloride act similarly. Bitters do not produce the effect. The presence 
of colloid substances, like starch and gum, enormously diminishes the 
absorption. W. D. H. 


Secretion and Absorption in the Small Intestine. By F. 
Vorr (Zeit. Biol., 29, 325—397).—The experiments were made on 
dogs, and the first series confirm the observation of Herrmann that 
isolated loops of intestine contain after a time fecal-like masses 
derived in large measure from the secretion of the intestinal wall. On 
an ordinary diet also very largely, and on a flesh diet almost exclu- 
sively, are the feces passed of similar origin. The same occurs during 
hunger, and food only slightly increases the amount of feces passed. 
The large digestive glands (liver and pancreas) have scarcely any part 
inthe process. By giving large quantities of flesh, the nitrogen in the 
feces is increased ; but here, again, it is not the nitrogen of undigested 
food, but an increase in the nitrogen of the intestinal juice. The ash, 
however, of flesh is not so well absorbed if given in large amounts. 
The feces of hunger contain not unimportant quantities of fat 
(compare “ Physiology of Starvation,” this vol., ii, 477). 

The second series of experiments relates to the absorption of calcium 
salts. The greater part of these salts, after a diet containing them 
in large quantity, comes from the food,direct. Comparison with the 
feeces of hunger shows that a certain amount also is secreted in the 
intestinal juice, but this is only very slightly increased by food rich 
in lime. The bile plays here only an insignificant part. Another 
part of the absorbed calcium salts leaves the body in the urine. The 
amount of calcium salts absorbed is increased with difficulty by tri- 
calcium phosphate, by milk or by injection of proteid-calcium com- 
binations into the intestine. Injection of 1 to 3 per cent. solutions of 
calcium chloride are more efficacious, but are contra-indicated by the 
fact that they produce pathological changes in the mucous membrane. 

The third and last series of observations relates to iron, which was 
given in the form of liquor ferri albuminati, oxyhemoglobin, and 
ferric citrate. The absorption of these substances was found to be 
very low. The small quantities which appeared to be absorbed left 
the body partly in the urine, but chiefly in the intestinal juice. The 
bile hardly comes into account in this connection ; the little iron it 
does contain appears to be absorbed by the intestinal wall. It is cal- 
culated that the small amount of iron absorbed leads only to an 
output in the intestine of a few milligrams daily. The greater part 
of the iron in the feces comes directly from that administered. . 

W. D. H. 

The Phosphates of Milk. By Ductavx (Exper. Stat. Record, 4, 

978; from Ann. Inst. Pasteur, 1893, 2—17).—Phosphates exist in milk 
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in a solable form, tricalcium phosphate and sodium phosphate, and in 
an insoluble form, phosphates of iron, aluminium, magnesium, and 
calcium. The insoluble portion contains about twice as much lime 
and calcium phosphate as the soluble portion. 

“Phosphate milk,” a milk in which the phosphates are supposed to 
have been increased by feeding calcium phosphate, contains no more 
phosphates than other milk. Analyses of milk from various sources 
showing the total lime as calcium phosphate, the excess of phosphoric 
acid, mostly combined with aluminium, iron, magnesium, and sodium, 
and the other mineral constituents are given. The different results agree 
closely, so that any addition of either soluble or insoluble phosphates 
could be detected from the change in the relation of soluble to sus- 
pended phosphates. N. H. M. 


Effect of Work on the Excretion of Phosphoric acid. By 
F. Ktue and V. Otasavsky (Haper. Stat. Record, 4,976; from Arch. 
Ges. Physiol., 54, 21—26).—Preysz (Ungar. Arch. Med., 1, 38) found 
that the phosphoric acid excreted by a man was increased by muscular 
work. The authors confirmed this with experiments on a dog. 
During 10 days of rest, the average daily amount of phosphoric acid 
excreted in the urine of the dog was U'3175 gram. When put to hard 
work, the amount increased to 0°57 gram. On the next day, it fell to 
0:28 gram. The increase is probably due, to a great extent, to the 
lactic acid formed in the muscles during work ;: perhaps, in a smaller | 
measure, to carbonic anhydride. ‘Water containing lactic or carbonic 
acid will dissolve much more phosphoric acid from fresh meat and 
bones than pure water. Moreover, by adding lactic acid to a dog’s 
food, the phosphoric acid in the urine was distinctly ate 

. H. M. 

Transformations of Arsenious Anhydride in the Organism. 
By D. Vrratt (Z’Orosi, 16, 73—87; compare following abstract).— 
The author gives a sammary of our knowledge concerning the changes 
undergone by arsenious anhydride in the organism. Neither arsenic acid 
nor arsenious acid combines with albumin to form albuminates. By 
experiments on dogs, the author confirms the observation that arsenious 
anhydride is converted by the organism into arsenic anhydride, which 
then passes into the urine; the arsenic acid is not found free in the urine, 
but in a state of combination, and probably displaces phosphoric acid 
in phosphoglyceric acid; the latter being a decomposition product of 
lecithin, it would seem that arsenic can replace phosphorus in this. 
This is confirmed by an examination of the liver and brain of a dog 
to which considerable quantities of arsenious anhydride had been 
administered. W. J. P. 


Absorption and Physiological Action of Arsenic Trisulphide. 
By D. Viratt (L’Orost, 16, 145—149).—Pure arsenic trisulphide is 
not poisonous; the commercial product, however, contains more or 
less arsenious anhydride, which is, of course, very poisonous. The 
administration of considerable quantities of the trisulphide to a dog 
is attended by an improvement in the health of the animal; the ex- 
planation of this lies in the fact that only a small proportion of the 
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sulphide passes into the urine as arsenic acid. The effect is hence 
the same as that of administering very small doses of the latter sub- 
stance; this, as is known, is beneficial. 

The author again confirms his conclusion (compare preceding 
abstract) as to the oxidation of arsenious anhydride in the animal 
organism. In searching for arsenic acid in the urine of the dog, 
magnesia mixture should be added, and the precipitated ammonium 
phosphate and arsenate reprecipitated from its acetic acid solution 
until colourless; on then applying Marsh’s test, unmistakable evi- 
dence of the presence of arsenic acid is obtained. Wade EB. 


_ Physiological Action of the Two Isomeric Ethylic Thio. 
carbamates. By W. J. Smita (Pfliiger’s Archiv, 53, 481—490).— 
These two isomerides differ in the position of the sulphur in the 
molecule. From experiments on dogs and frogs, it was found that 
practically none or only traces of either pass into the urine as such; 
a part of the sulphur is excreted as sulphuric acid. The nitrogen 
output is also increased. The symptoms produced are of the nature 
of paralysis followed by death; and the more poisonous of the two 
compounds was that in which the sulphur was combined as CS-OEt, 
not as CO-SEt. W. D. H. 


Physiological Action of Organic Oximides. By H. W. Pom- 
FRET (Proc. Roy. Soc., 53, 398—404).—The action of fatty aldehydes 
on voluntary muscle is to produce contracture and loss of irritability ; 
on nerves, @ primary slight increase of irritability becomes more 
evident as the series is ascended ; on the spinal cord, there is a primary 
increase, followed by a secondary depression; as a rule, vessels are 
constricted. All tend to slow the heart, but show a primary tonic 
action. As the atomic weight of the aldehyde increases, weaker 
solutions are required to show the tonic effect, and the arrest in 
diastole is more quickly reached. The corresponding aldoximes reflect 
the combined action of a nitrile and aldehyde, becoming more toxic 
as the series is ascended. 

Aromatic aldehydes have the same type of action, but are more 
ang aud the corresponding aldoximes scarcely differ at all from 
these. 

Acetoxime and isonitrosoacetone, in their action, closely resemble 
the fatty aldoximes. 

Acetone differs from the aldehydes chiefly in causing no contracture. 
Its effect on vessels and heart is very slight. The COH group is 
believed to be closely associated with contracture, a phenomenon 
stated to be due to irritation of the end plates. It is prevented by 
curare. Experiments on the oxidation of acetoxime and isonitroso- 
acetone led to the detection of an aldehyde (pyruvic aldehyde). 
If this occurs in the tissues, it will account for the contracture they 
produce. W. D. H. 


Physiological Action of Sugar. By V. Hartey (J. Physiol., 15, 
139—161; Proc. Roy. Soc.,54, 179—186).—A full account of experi- 
ments previously recorded in brief (see this vol., ii, 543). W. D. H. 
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Physiological Action of Sugars. By M. Cremer (Zeit. Biol., 29, 
484—553).—The paper contains lengthy dissertations on the glycogen 
question, and on the properties of sugars, with references to literature. 
{There are also experiments recorded on man and animals, relating 
to the question of whether glycogen originates from different kinds of 
sugar given by the mouth, and which of these passes into the urine. 
The most interesting facts appear to be those relating to the rarer 
forms of sugar. It is found that d-mannose works undoubtedly in 
increasing glycogen. It goes more readily into the urine than dextrose 
or levulose, but not so easily as the pentoses (arabinose, xylose, and 
rhamnose), oras sorbose. Galactose also appears to increase glycogen 
in the body. W. D. H. 


Physiological Action of Uric acid. By A. Hate (J. Physiol., 
15, 167—175).—Experiments on the author’s own person have led 
him to the conclusion that uric acid, taken by the mouth, increases 
the excretion of that substance in the trine. W. D H. 


Physiological Action of Quinoline, Isoquinoline, and their 
Derivatives. By R. Srocxman (J. Physiol., 15, 245—248).—Quin- 
oline is a strong antiseptic and antipyretic, depressing the central 
nervous system. No difference, quantitative or qualitative, could be 
detected between its action and that of isoquinoline. The two meth- 
iodides also acted in precisely the same manner, causing a more para- 
lysing action on the motor nerves than the alkaloids themselves. 

The physiological action of quinaldine (a-methylquinoline), lepidine 
(y-methylquinoline), ay-dimethylquinoline, orthotoluquinoline, and 
paratoluquinoline was also investigated. 

Tartrate of quinaldine has, on frogs and rabbits, an action similar 
to that of quinoline, but is somewhat less active; the dimethyl com- 
pound is still less active. It would appear, therefore, that the sub- 
stitution of methyl for hydrogen weakens the depressing action on 
the nervous system. The other substances act in every respect like 
quinaldine. 

The position of the nitrogen atom or of the methyl group exerts no 


influence on the physiological action of these substances. 
W. D. H. 


Dandruff of the Horse. By F. Suita (J. Physiol., 15, 162—166). 
—Dandruff obtained by the grooming of horses consists of epithelium 
scales, fat, dirt, and hair, together with the secretion of the sebaceous 
glands. Analysis gave the following results. 


Organic matter.... 56°22, containing 1°08 urea 
ABd.oiscccceccece . 1342 - 2°45 silica 


The fat resembles lanolin, and is increased by a diet of oats, as: 
compared with one of hay. Cholesterol was obtained in a crystalline 
form from the organic matter; there is also proteid present. The 
ethereal or alcoholic extract is green, especially with a hay dict, and 
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this is lessened by a dict of oats. Spectroscopic examination of the 
fluid left little doubt that the green pigment is a derivative of chloro- 
phyll, the proportion of which varies with that in the food. Hay con- 
tains the same derivative of chlorophyll, namely, phyllocyanin. The 
greatest amount of chlorophyll in the food leaves the body in the 
feces. None was found in the blood. W. D. iH. 


Chemistry of Vegetable Physiology and Agriculture. 


Butyl Alcoholic Fermentation and the Butylic Ferment. By 
M. W. Beiserrinck (Rec. Trav. Chim., 12, 141—153 ; and Verhand. Kon. 
Akad. Wetensch., Amsterdam, 1893 [2e Sec.], Deel 1, No. 10).— 
Normal butyl alcohol is formed during the butyric fermentation of 
sugar, and also by a fermentation named by the author butylic; it 
is also found as an accessory product of the assimilation of two other 
microbes occurring in the soil. That which was believed by Fitz 
(Abstr., 1882, 1121) to be the butylic fermentation is, in reality, only 
the butyric fermentation. The two ferments resemble one another, 
and both belorg to a new species of Granulubacter, so-called because 
they contain granulose. Granulobacter butylicum, the true butylic 
ferment, occurs in association with Fitz’s ferment, G. saccharobutyricum, 
on the surface of corn grains. The author has, however, found G. 
butylicum alone on certain hulled grains, Hordeum distichon nudum 
and Hordeum vulgare himalayense. To study the ferment, these grains 
are to be recommended, but they must be collected during the sammer 
of the same year. About 20 grams are ground, and the flour made 
into a paste with 100 c.c. of hot water, so that the temperature of 
the paste is not higher than 95°, a precaution which it is necessary to 
observe, as the spores of the butylic ferment are killed by keeping 
them for a few seconds at 100°. The other organisms are destroyed 
below 95°. Fermentation is allowed to proceed at 35°; at the end of 
48 hours the starch liquefies, gas is evolved, and the odour of butyl 
alcohol becomes apparent; there are, however, present iu this liquid 
foreign bacteria, whose spores have survived the high temperature, 
notably the forms known as Bacillus subtilis ; these have, however, no 
ill effect on the butylic ferment, which is anaérobic, and grows in 
the lower portion of the culture liquid. In the event, of contamination 
with the butyric ferment (also anaérobic), the butyl fermentation is 
arrested. From the crude fermentation, pure cultures are then made 
in sterilised, faintly acid wort, contained in vessels which can be filled 
and inoculated without the admission of air; the dissolved atmo- 
spheric oxygen is previously removed from the wort by boiling. The 
fermentation is conducted at 35‘, and lasts about 60 hours. The 
yield of butyl alcobol is about 1—2 per cent. of the flour employed, 
and the other products of the fermentation are carbonic anhydride 
and hydrogen; volatile organic acids are quite absent, which dis- 
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tinguishes it from the butyric ferment. The organism can be pre- 
cipitated from the liquid by means of ethyl alcohol, the latter being 
added until the mixture contains 70 per cent. of it; after being dried in 
the air, the ferment forms a brown, pulverulent substance, which is 
coloured blue by iodine, and contains about 15 per cent. of water, and 
(dried at 110°) 25 per cent. of proteid substances. Preparations 
have been kept for six years without losing their vitality. The dried, 
as well as the fresh, organism contains an enzyme “ amylase,” similar 
to the diastase of malt, the presence of which can be readily demon- 
strated by its hydrolytic action on starch, maltose, and dextrin, but 
no glucose is formed. The “amylase” is secreted only on the 
surface of the bacteria, but they deposit a variable quantity of 
granulose within the cell. The organism is treated with cold con- 
centrated hydrochloric acid, washed, neutralised, and the granulose, 
extracted by means of boiling water, is precipitated by alcohol. It 
seems to be identical with that obtained from potatoes, as it is trans- 
formed by the ahove described “ amylase” into maltose and dextrin, 
and by the maltase of non-germinated grain into erythrodextrin and 
maltose. 

It has been: observed that the spores of the butylic bacteria only 
retain their vitality for three months in the fermented liquids, whilst 
the bacteria themselves die earlier; the granulose then disappears, 
which is, doubtless, due to the amylase, as this penetrates the cells 
of the dead organisms and saccharifies the granulose. . The bacteria 
are, therefore, best preserved in the dry state. The fermentation and 
propagation of the organism are only possible in the entire absence of 
oxygen, or when the pressure of this gus is reduced to an extremely 
small minimum. In the former case, a variety of the organism results 
which is denoted by the author the “clostridium form” ; and ‘in the 
latter case, a variety denoted the “ oxygen form.”” The “oxygen:form” 
is not easily distinguishable from the Bacillus subtilis, is very mobile, 
and is coloured yellowish-brown, like most bacteria, by iodine; hence 
it does not contain granulose. If the quantity of oxygen is relatively 
large, the mobility ceases, and, the bacteria becomes more or less 
filiform ; finally, when the pressure of oxygen exceeds the maximum 
limit, all multiplication and fermentation is arrested. 

The butylic fermentation always commences with a period in 
which the “oxygen form” predominates; the composition of the 
evolved gas is CO, + 4H,. After the last trace of oxygen has dis- 
appeared, and the “clostridium form” appears, the development of 
hydrogen diminishes and that of the carbonic anhydride increases, 
until, at the end of the fermentation, the composition of the evolved 
gasis 5CO, + H,. The principal phase in this termentation is charac- 
terised by the predominance of the clostridium form. The spindles 
have at one extremity an ellipsoidal cavity, enclosing a spore of the 
same shape. These spores may be heated for some seconds at 100° 
without losing their vitality. It is, also, at this stage of the fer- 
mentation that the granulose accumulates and the secretion of the 
“amylase” is most active. The author believes that the obligatory 
and optional anaérobic fermentation depends on the presence of easily 
reducible substances ; when these fail, life is impossible or possible 
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only under specially favourable conditions of nutrition and in presence 
of oxygen under low pressure. The anaérobic cultures of the ferment 
are best obtained at a temperature of 10—15° with solutions of glucose 
or starch in water, to which 0°05 per cent. of the potassium hydrogen 
phosphate and 1 per cent. of peptone have been added. 

The third form of the anaérobic fermentation, designated by the 
author “‘ temporary anaérobiose,” and which occurs in ordinary alcoholic 
fermentation, is characterised by the necessity of renewing the free 
oxygen after the multiplication of a small number of cells (20—30 in 
the case of yeast), and, doubtless, depends solely on a reserve of this 
element in the protoplasm of the cell. This last circumstance explains, 
to a certain degree, why the reducing fanction, which is never want- 
ing in any obligatory or optional anaérobic fermentation, is absent in 
the case of fermentation by yeast. 

The froduction of gas may be considered as the principal charac- 
teristic cf fermentation proper, and the biological significance of this 
is the mechanical transportation of the microbes towards the surface 
of the liquid, where they gain access to oxygen. Hydrogen, the 
formation of which requires great expenditure of energy, is, on account 
of its low density, of great importance for this purpose. 

A. R. L. 


How are Nodule-bearing Leguminosze enabled to utilise 
Free Atmospheric NitrogenP By F. Nozze and L. Hitrner 
Landw. Versuchs-Stat., 42, 459—478).—The results of experiments 
hitherto made on the fixation of free nitrogen seem to indicate that 
the albumen of the bacteroids, which finally benefits the plant, is 
produced in a process of life of the bacteria, so that the nodules 
wight be compared with insectivorous plants. But there was no 
proof that the Bacillus radicicola could fix nitrogen to any extent, the 
small gain noticed by Beyerinck (Abstr., 1892, 1019) being quite 
incomparable with the enormous gains observed in leguminous plants 
under the influence of the symbiosis. Bacteria are converted into 
bacteroids at an early stage, but the resorption of the bacteroids does 
not take place until long after nitrogen assimilation has commenced ; 
moreover, the total nitrogen of the nodules would by no means 
account for the very large amounts found in the plants. 

The results of the authors’ experiments now described, when taken 
together, show that the assimilation of nitrogen is connected with 
the production of bacteroids. In the first experiments (the summer 
of 1891), peas were infected with pure cultivations of nodule bacteria. 
Nodules were formed unusually quickly, but the infected plants were 
even less vigorous than those which were not infected. ‘lhe nodules 
were found to contain immense numbers of unchanged bacteria, but 
no bacteroids. Early in 1892, a similar experiment gave the usual 
result, production of nodules and increased growth; and the same 
result was obtained in a third experiment commenced 12th July. A 
fourth experiment, however, made at the end of July, gave results 
similar to those obtained in 1891. Plants which were seeded, and at 
the same time received 0°35 gram of nitrogen, had normal nodules, 
and grew well. Otber plants, which were not inoculated, but received 
the same amount of nitrogen as the first, remained free from nodules, 
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were vigorous, but produced less growth than the manured and 
seeded plants. Whilst the third series, which were inoculated, but 
received no combined nitrogen, showed very little development; 
there were many nodules, some of which were larger than those of 
the first series, but they contained unchanged bacteria instead of 
bacteroids. In one pot of this series, four of the plants began early 
in October to show some vigour, and their nodules were in part 
normal. It is thus seen that a pure cultivation of B. radicicola may 
at one time give rise to nitrogen assimilation, and that the same 
cultivation may suddenly cause plants to fail, although in this case 
nodules are produced as in the first. The reason of this is the 
increased vegetative power of the bacteria through cultivation on 
gelatin. This is shown by the much more rapid growth on gelatin 
in the summer than early in the year, and by the quicker production 
of nodules. The influence of the plant, as regards bacteroid forma- 
tion, was obviously lessened by the increased vigour of the bacteria, 
but increased under the influence of nitrogenous manure. Nodules 
containing bacteria only were injurious rather than beneficial to the 
plant. Unchanged bacteria seem to have nothing to do with nitrogen 
fixation, which only commences with the production of bacteroids. 
Under natural conditions, the two factors necessary for the produc- 
tion of abnormal nodules (namely, abnormally vigorous bacteria and 
soil free from nitrogen) are wanting. 

Experiments were next made to ascertain whether the bacteria of 
all the Leguminose belong to one or several varieties. Various 
plants were grown in soil and in nitrogen-free sand, and infected 
with pea and with Robinia bacteria. Lupinus luteus and angustifolius, 
Acacia Lophanta, and Julibrissin produced nodules only when grown in 
sand, whilst peas and Robinia plants produced nodules both in soil 
and in sand. In the case of lupins and acacia, the plants are only 
able to be infected by these bacteria when they have reached the 
period of hunger. As regards the size of nodules, larger nodules 
were formed in nitrogen-free sand than in nitrogenous soil. The 
difference was very marked in the case of Robinia. Robinia plants 
were grown without nitrogen, with 10 milligrams of nitrogen, and 
with 100 milligrams of nitrogen; there was a similar series, but also 
inoculated. The amount of growth was greatest in the case of the 
inoculated plant receiving the larger amount of nitrogen; the next 
in amount of growth was the unseeded plant with 100 milligrams of 
nitrogen. The growth in the case of the inoculated plant with 
10 milligrams of uitrogen was almost as much as the first two, whilst 
in all the other experiments there was much less growth. A small 
initial amount of nitrogen is thus practically as effective as a large 
amount. The large nodules of the seeded bere kept without com- 
bined nitrogen contained, besides unchanged bacteria, chiefly bacteria 
in the first stage of their conversion into bacteroids; they were 0°5 — 
to 0°9 « thick to 25 « long. The much smaller nodules of the plants 
manured with nitrogen contained only bacteroids, and these were 
very large, as much as 9 » long. 

Many leguminous plauts, especially Robinia, yield a greater final 
gain of nitrogen when grown in nitrogen-free soil than in soil sup- 
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plied with combined nitrogen. This is due to the fact that later in 
the season the conversion of bacteria into bacteroids becomes com. 
plete, and the large nodules then give rise to an extraordinarily in- 
creased. growth, much greater than that induced by the smaller 
nodules formed under the influence of nitrogenous manure. This 
probably holds good in the case of yellow lupins (Frank, Landw, 
Jahrb., 21). 

Bacteroids are formed by the division, without separation, of 
bacteria. In the first stage, the rod divides in the middle; the two 
poles are coloured, just like the unchanged bacteria, the intermediate 
space remaining colourless. This process continues, and branches 
may be formed. It seems probable from their structure that, in the 
absorption of nitrogen, the bacteroids act like lungs; they offer an 
enormous surface; or they may be more appropriately compared with 
gills, if Bouquet’s theory of absorption of nitrogen dissolved in water 
should prove to be correct (Journ. Agr. Pract. and Bied. Centr., 1891, 
424). As bearing on this, it may be mentioned that in the author's 
experiment with Robinia, the plant evaporated 12 litres of water and 
assimilated 600 milligrams of nitrogen, or 50 milligrams per litre. 
Water at 10° will only absorb about 20 milligrams of nitrogen per 
litre ; but inasmuch as the experiment was in progress for five months, 
and it'is probable that the water near the nodules would become ex- 
hausted as regards nitrogen, Bouquet’s theory is worth considering. 
in water cultures, nodules are mach less effective than in soil, and 


this may be due to the slower absorption. of nitrogen than in capillary 
soil. H. M. 


Fixation of Nitrogen by Plants,. By P. Kossovircn (Izvéstiya 
Petrovskoi Selskochozyaistvennot Akademy, 15, ii, 1—32).—The author 
has made a series of experiments in order to ascertain whether it is 
the roots or the leaves of plants which are active in fixing free 
nitrogen. His method consisted in keeping either the leaves or the 
roots of the experimental plants (peas) surrounded by an atmosphere 
of oxygen and hydrogen (the other part being exposed to the air), 
and, after the lapse of 1—3 months, determining the amount of 
nitrogen in the plant. The soil was sand freed from nitrogen com- 
pounds. He considers that his results go to show that, in papilion- 
aceous plants, the free nitrogen which is fixed is chiefly absorbed 
through the roots ; although he does not deny that some may also be 
fixed by means of the leaves. J. W. 


Assimilation of Nitrogen by Plants. By E. Brfat (Ann. 
Agron., 19, 274—293).—A number of hese are detailed by 
the author from which he draws the following conclusions :—The 
soils of forests and natural prairies are highly charged with organic 
matter, forming a medium in which the nitric ferments cannot trans- 
form ammonia into nitrate. The vegetation covering these soils is, 
therefore, obliged to assimilate nitrogen in the form of.ammonia. 

Grasses, in fact, flourish in nutrient solutions containing nitrogen 
as ammonia only, quite as well as in those containing the same quan- 
tity of nitrogen as nitrate. They even have the power of converting 
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nitrate into ammonia when a weak solution of nitrate is caused to 
trickle over them in presence of air and sunlight, and they continue to 
grow, blossom, and seed, at the expense of the ammonia so produced. 

The principal cause of loss of nitrogen by soils, namely, nitrification, 
being thus very feeble in grass land, such land becomes enriched in 
organic nitrogen by the operation of the several modes of fixation of 
atmospheric nitrogen now known to exist. 

When grass land is ploughed up, the yield of other crops is by no 
means proportional to the mass of organic nitrogen accumulated in 
the soil. No doubt the abundance of insects in pasture soils is one 
of the causes determining their relative want of fertility ;+but, in 
addition to this, the débris of the grasses is an absolute hindrance to 
nitrification ; experiment shows that the same soil nitrifies more 
when unmixed than when mixed witb the roots of grasses. 

An entire grass crop, ploughed in as manure, augments the nitri- 
fication to some extent, but much less than a leguminous crop con- 
taining the same quantity of nitrogen. 

The hindrance to nitrification is much less when the grass is applied 
as manure to a rich soil, like garden soil, in which the nitrifying 
ferments are already abundant, than when it is ploughed in in situ, 
Grass crops ploughed in occasion a loss of nitrogen in the gaseous 
state. Vegetable matter, ploughed in, acts as a nitrate-reducing 
ferment ; if it is sterilised before being mixed with the svil, nitrifica- 
tion is increased. J. M. H. M. 


Formation of Citric acid by the Fermentation of Glucose. 
By C: Wenmer (Compt. rend., 117, 332—333).—Two moulds have 
the property of fermenting solutions of glucose, juices of fruits, and 
other liquids containing sugar, with production of a considerable 
proportion of citric acid. The spores of these moulds are abundant 
in the air, and are found in widely separated localities. The moulds 
themselves form at the surface of the liquid in a somewhat thick 
layer resembling Penicillium, but the organs of reproduction are 
small and the precise description and definition of the species is very 
difficult. The author calls the two moulds Citromycetes, and dis- 
tinguishes the two species as pfefferianus and glaber. — C. H.-B. 


Analyses of California Prunes, Apricots, Plums, and Necta- 
rines. By G. EK. Consy (Hzper. Stat. Record, 4, 918—921; from 
Californ. Stat. Bull., May, 1893; compare this vol., ii, 140)—The 
following table gives the percentage amounts of various constituents 
in the whole fresh fruit and in the juice. 


In fresh fruit. In juice. 


Dry matter. . | Nitrogen. . Sugar. 


Prunes. ........ 22 -62 , 0°162 
Plums.... a 22 *57 ‘ 0°181 ° 17 ‘97 
Apricots 14°84 . 0°194 
Nectarines ..... 21°00 0°117 
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The composition of the ash of the whole fruit, (1) French pranes 
and (2) Royal apricots, was found to be as follows :— 


K,0O. Na,O. CaO. MgO. P,O;. MnO;. P,0;. SO; SiO. Cl. 
1. 6383 265 466 547 272 039 1408 268 307 0:34 
2. 5936 1026 3:17 368 168 037 13:09 363 523 045 


As regards amounts of minerals removed from soils by different fruits, 
grapes come first, then figs, oranges third, and prunes, apricots, 
and plums fourth. This refers to fruit grown in the United States, 
which differs from European fruit in the amount of ash constituents. 
N. H. M. 
Chemical Changes in Tobacco during Fermentation. By S. 
W. Jounson (Exper. Stat. Record, 4, 910—911; from Conn. State Stat. 
., 1892).—Duplicate samples of upper leaves, leaves lower down on 
the stalks, and best leaves were selected, and in each case one sample 
was analysed at once ; the other fermented before analysis. In ferment- 
ing, there was a loss of 9°7, 12°3, and 9-1 per cent. in the upper, lower, 
and best leaves respectively, chiefly due in the case of the lower leaves 
to the evaporation of water, but in the case of the upper leaves to loss 
of dry matter. The best leaves lost about equal amounts of water and 
dry matter. The loss of nicotine amounted to over one-third in the 
upper leaves, less than half in the lower leaves, and less than one-sixth 
in the best leaves. The upper leaves lost over one-seventh of the 
nitrogen-free extract, and one-fifth of the ether extract. The best 
leaves lost chiefly nitrogenous matters other than nicotine and nitrogen- 
free extract, including the “ gum ” of tobacco. N. H. M. 


Analyses of Tobacco Stalks when cut and after curing. 
By S. W. Jounson (Ezper. Stat. Record, 4, 911—912; from Conn. 
State Stat. Rep., 1892).—Three lots of four tobacco plants were 
selected on 22nd August. No. 1 was cut, whilst still unripe, the 
same day. Nos. 2 and 3 were cut, when ripe, on the 7th September. 
1 and 3 were analysed at once, 2 after being cured until 16th October. 
The following table gives the total amounts of stalks and the con- 
stituents in lbs. per acre. : 


Total weight. Dry matter. Starch. Dextrose. Nicotine. Nitrogen. 
1. 9°437 1:279 147 38:0 66 25°5 
2. 3°438 1323 171 8:7 ? 41°8 
3. 9750 1:328 189 86-0 88 32:2 
Fe,0; 
P,0; K,O. Na,O. CaO. MgO. Al.O. 
1 55 478 11 11°9 5°6 1-2 
2.79 547 0°9 14:7 69 0°7 
3. 58 50°6 11 15°4 68 13 
The stalks thus grined i in nearly every constituent in the period of 
growth between 22nd August and 7th September. N. H. M. 


Swedish Fodder Plants. By A.G. Kucren and L. F. Nitsox 
(Eaper. Stat. Record, 4, 971-973; from Kgl. Landtbruks Akad. 
Handl., 32, 88—106) —The composition of five phanerogamous and 
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four cryptogamous plants from N. Sweden was determined. The plants 
are all used more or less as fodder. The plants analysed were (1) 
Alchemilla vulgaris, (2) Epilobium alpinum, (3) Melampyrum pratense, 
(4) Malgedium alpinum, (5) Stellaria graminea, (6) Equisetum fluvia- 
tile, (7) E. palustre, (8) Cetraria nivalis, (9) Oladonia rangiferina. 
Tbe dry matter had the following percentage composition :— 


Crude Ether Crude 


Ash. protein. extract. | fibre. 


Nitrogen. 


13°19 
15 *43 
12 06 
14°43 
10°88 
10°57 
15 *84 

2°17 

1°83 


ne 


SSUEEVSRS 


ee 
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The small amount of nitrogen in the two lichens (8 and 9) is re- 
markable considering that they form the sole food of the reindeer for 
a part of the year. The amount of moss which the reindeer would 
have to consume daily according to the German feeding standards 
would decidedly exceed the capacity of the animals. The reindeer- 


moss (9) is used for cattle, whilst the Cetraria is mostly fed to sheep. 
The lichens are treated with hot water and sometimes mixed with 
barley or oatmeal, and salt before being fed. N. H. M. 


Experiments with Ammonium Sulphate and Sodium Nitr- 
ate for Barley and Oats. By S. Raopin (Haper. Stat. Record, 
4, 965—966; from Kgl. Landtbruks Akad. Hand., 30, 142—148 
and 32, 78—82).—Experiments hitherto made in England and 
Germany on the relative value of ammonium salts and nitrate for 
potatoes and roots showed that the nitric nitrogen is considerably 
the more effective. With cereals, the results are, however, conflicting. 
Whilst Lawes and Gilbert found that 100 lbs. of nitric nitrogen in- 
creased the yield of barley and wheat by 50 lbs. of grain and 100 lbs. 
of straw above the yield obtained by the application of the same amount 
of nitrogen as ammonia, Maercker, experimenting with harley and 
oats, and Wagner, experimenting with oats,.rye, and other crops, 
found the value of nitrogen in the two forms to be about the same. 
In the author’s experiments, barley and oats were grown in u heavy 
clay, rich in potash and phosphates, and supplied with sodium 
nitrate and with ammonium sulphate. The weather was unfavour- 
able during the two years of the experiment. Taking the average 
core it was found that barley was more benefited by the nitrate than 

y the ammonia, whilst in the case of oats the ammonia was some- 
what more effective than the nitrate. N. H. M. 


Manuring Potatoes. By Epier (Bied. Centr., 1893, 657—659). 
Comparison of the effects of potash, nitrogen, and phosphorus 
VOL. LXIV. ii, 43 
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manures on the yield and composition of potatoes showed that 

phosphates alone had no effect whatever on the increase, but rather 

caused a decrease when employed in conjunction with nitrogen or 
otash. 

® Potash in all cases increased the yield, which was still further added 

to by the action of nitrogen. 

Unmanured potatoes contained most dry matter and starch, the 
percentage thus obtained being closely approached by that found 
when potash alone was applied. 

The author considers that there is an insufficiency of potash and 
nitrogen in a soil to permit of a full yield of tubers, consequently 
there must be some assistance; on the other hand, there is enough of 
phosphates to produce a normal yield, and no further addition of this 
manure is necessary. E. W, P, 


Available Phosphoric acid and the Soluble Potash in Cotton 
Seed Meal. By M. B. Harpin (Eaper. Stat. Record, 4,901; from 8. 
Carolina Stat, Bull., Dec., 1892).—In the original paper, tables are 
given showing the soluble, insoluble, reverted, and total phosphoric 
acid, and the total soluble potash, in 13 samples of cotton-seed meal. 
The average meal (with about 7 per cent. of nitrogen) contains 
nearly 2°5 per cent. of available phosphoric acid and alittle more than 
15 per cent. of soluble potash, corresponding with over 0°9 and 08 
per cent. of the total phosphoric acid and potash respectively. 

N, H. M, 


Analytical Chemistry. 


The Oxy-coal-gas Flame for Spectrum Analysis. By 0, 
Voce (Zeit. anorg. Chem., 5, 42—62).—The author finds that the 
characteristic spectra of the elements are more easily obtained in the 
flame of a burner fed with coal gas and compressed oxygen than in the 
flame of a bunsen burner. For, whilst minerals must be decomposed 
and their constituent metals converted into volatile salts in order that 
the spectra may be produced by a bunsen flame, there is no need for 
this preliminary treatment when an oxygen-fed flame is employed. 
The elements may be classified according to the ease with which they 
yield characteristic spectra; (1) ina bunsen flame; (II) in an oxygen- 
fed coal gas blow-pipe; (III) in a spark apparatus; and (IV) in an 
absorption spectrum apparatus. 

I. Sodium, potassium (lithium), strontium, calcium, barium. 

II, Barium, boron, lithium, indium, thallium, rubidium, cesium, 
manganese, lead, copper, bismuth (antimony, tin, magnesium). 

Ill. Zinc, cadmium, mercury, silver (magnesium). 

IV. Magnesium, aluminium, iron, cobalt, nickel, chromium, 
uranium, manganese (as permanganic acid). 

The most marked advantage gained by the use of the oxygen-fed 
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flame is in the more refrangible end of the spectrum, where the lines 
appear much more brightly than with the bunsen flame. 

The author finds that lithium is far more widely distributed in 
nature than is generally supposed. A. G. B. 


Quantitative Separation of Iodine, Bromine, and Chlorine: 
Estimation of Bromine in Mineral Waters and Mother 
Liquors. By P. Jannascu and K. Ascuorr (Zeit. anorg. Chem., 5, 
8—12).—The authors depict a convenient apparatus for the separa- 
tion of bromine from chlorine by the method which they have 
already described (this vol., ii, 295), and quote some analyses of 
mineral waters and mother liquors in illustration of the applicability 
of the method. Hydrocyanic acid may be estimated with accuracy 
by acidifying the solution under examination with a few drops of 
sulphuric acid, distilling in a current of steam, and absorbing the 
acid vapour in a solution of sodium hydroxide, from which the cyanide 
may be precipitated as silver cyanide. A. G. B. 


Reduction of Nitric acid by Ferrous Salts. By C. F. Roserrs 
(Amer. J. Sci., 46, 126—136).—The author has made numerous experi- 
ments to ascertain why the estimation of nitrates by means of ferrous 
salts generally gives results which are too low. The apparatus used 
consists of a small, tubulated retort, upon the neck of which is fitted 
asmall condenser to prevent loss of liquid during the distillation. 
Into the tubulure of this retort is fixed tightly, by a carefally 
ground joint, a tube drawn out so as to dip below the surface of the 
liquid, and fitted with carefully ground stop-cocks, and so branched 
above as to make it possible to transmit carbonic anhydride through 
the apparatus, or to admit any liquid without air entering. The 
condenser is joined to a Will and Varrentrap nitrogen bulb, used as 
@ trap, and this connected by thick vacuum tubing with a Hempel 
gas burette filled with aqueous soda, About 0°l gram of the nitrate 
is introduced into the retort, preferably in the dry state. Carbonic 
‘anhydride, generated from marble and hydrochloric acid containing a 
little cuprous chloride, is passed until it is practically all absorbed by 
aqueous soda, and 40 c.c. of a solution of ferrous chloride is then 
admitted through the funnel tube after shutting off the gas and 
lowering the levelling tube of the burette. The liquid is then boiled 
until all the nitric oxide has been expelled, and its complete removal 
is secured by a further passage of carbonic anhydride. The volume 
of the gas in the barette is then noted with the usual precautions. 
To see how much of it consists of nitric oxide, the author prefers to 
absorb it by means of potassium permanganate. In some experiments, 
‘a solution of potassium iodide was introduced into the nitrogen bulbs, 
to reduce any higher oxides of nitrogen. As the result of many expe- 
riments, the author finally draws the following conclusions :—1l, The 
best results are obtained when the gas is passed through solution of 
potassium iodide. 2. If small amounts of air have got into the 
apparatus, they will not affect the total volume of gas if potassium 
iodide be not used; but if this is used, the error will be still greatly 
‘reduced by the solubility of nitric oxide in ae} 3, On 
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account of this slight solubility, the gas should not be left too long 
in contact with the alkali. 4. If the hydrochloric acid used is very 
dilute, the reaction proceeds very slowly, but the result is not 
affected. 5. If the nitrate and the ferrous chloride are mixed whilst 
hot, higher oxides of nitrogen are formed, but they are again reduced 
by the potassium iodide. 6. If potassium iodide is used, there is no 
need for a large excess of iron. L. pe K. 


Estimation of Chlorates and Nitrates, and of Nitrites and 
Nitrates in one Operation. By C. F. Roperrs (Amer. J. Sci., 
46, 231—235).—The apparatus used is the same as that required for 
the gas-volumetric estimation of nitric acid by means of an iron salt 
(see preceding abstract). The mixture, of, say, potassium chlorate 
and nitrate, is boiled with hydrochloric acid containing manganous 
chloride. Chlorine is liberated from the chlorate, but also to a certain 
extent from the nitrate; but the amount of the latter may be accu- 
rately determined from the volume of nitric oxide given off. By 

ing the chlorine through a solution of potassium iodide, estimating 
the liberated iodine with thiosulphate, and, allowing for the amount 
of chlorine generated by the nitrate, the analysis may be very 
accurately carried out. Of course everything depends on the eorrect 
measurement of the nitric oxide. 

By the action of manganous chloride on a hydrochloric acid solu- 
tion of a nitrate or nitrite, both chlorine and nitric oxide are given off 


and may be readily estimated. If the total weight of nitrate and 
nitrite is known, the proportion of each may be found by indirect 
analysis. The author thinks this process well suited, at all events, 
for the assay of commercial nitrites. L. ve K. 


Rapid Estimation of Phosphorus in Iron and Steel. By W. 
Macrartane and A. Witson (Chem. Cenir., 1893, ii, 145—146; from 
Iron and Coal Trade Rev., 1893, 330).—The authors propose a standard 
process and also a rapid method :—1. Standard Process —2 grams of the: 
sample is dissolved in a 110 mm. wide beaker, in 15 c.c. of hydrochloric: 
acid (sp. gr. 1°16) and 15 c.c. of nitric acid (sp. gr. 1°42). The solution 
is evaporated to dryness, and the beaker is put for 10 minutes on a 
hot plate. After cooling, the residue is dissolved in 20 c.c. of hydro- 
chloric acid, the solution is boiled down to half, diluted with 20 c.c.. 
of hot water, and filtered into a 700-c.c. beaker. After neutralising 
with ammonia, the iron is reduced by means of ammonium hydrogen 
sulphite, the excess of sulphurous acid is boiled off, and a slight ex- 
cess of ferric chloride is added. The phosphoric acid is now preci- 
pitated as ferric phosphate by the cautious addition of ammonium 
carbonate; the precipitate is washed twice with hot water on a filter, 
and redissolved in dilute hydrochloric acid. The solution is super- 
saturated with ammonia, the precipitate redissolved in nitric acid, 
and the liquid, after heating to 85°, mixed with 200 c.c. of molyb- 
date mixture. The precipitate is washed with dilute nitric acid 
(1—20), and dissolved in dilute ammonia (1—8). The solution is- 
nearly neutralised with ammonia, magnesium mixture is added, and 
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then again one-sixth of the bulk of ammonia; the precipitate formed is 
treated as usual. 

2. The Rapid Method.—The sample is dissolved as before and made 

up at once to 250 c.c.; 20°28 c.c. is put into an Erlenmeyer flask and 
mixed first with 2 c.c. of ammonia and then with a slight excess of 
hydrochloric acid; 17 c.c. of ammonium nitrate solution is added, 
the liquid is heated to 85°, and, after the addition of 20 c.c. of molyb- 
date solution, it is well shaken for one minute. The precipitate is 
filtered off, washed three times with dilute nitric acid (1—50), rinsed 
into a tared dish, dried, and weighed. The weight multiplied by 10 
represents the amount of phosphorus in the sample. This process is 
particularly suitable for the analysis of pigiron. When dealing with 
cast-iron, 2 grams is dissolved in 20 c.c. of nitric acid and 7 c.c. of 
water, the solution is evaporated to dryness and heated for five 
minutes ona hot plate. The residue is then treated with 15 c.c. of 
hydrochloric acid, evaporated to a syrupy consistence, rinsed into an 
Erlenmeyer flask, mixed with 15 c.c. of ammonium nitrate solution, 
and heated to 85°; finally, the phosphoric acid is precipitated by 
adding 15 c.c. of molybdate solution. 
_ To estimate phosphoric anhydride in slags, 0°5 gram of the sample 
is dissolved in 8 c.c. of hydrochloric acid. After adding 12 c.c. of 
water, the liquid is evaporated down to 10 c.c., filtered into a 250-c.c. 
flask, and made up to the mark. 25c.c. of the solution is then treated 
with 18 c.c. of ammonium nitrate solution, and 20 c.c. of molybdate 
solution, as before. L. pe K, 


Volumetric Estimation of Phosphates. By C. Waveter (Chem. 
Centr., 1893, ii, 145; from Schweiz. Woch. Pharm., 21, 173—174).— 
The author recommends the volumetric lead process originally sug- 
gested by Mohr and Schwarz. The following solutions are required, 
1. Astandard solution containing 10°085 grams of (dry) sodium hydro- 
gen phosphate per litre. 2. A solution of 50 grams of sodium acetate 
per litre. 3. A solution of 40 grams of lead nitrate per litre. 4. A 
5 per cent. solution of potassium iodide, contained in a bottle made of 
yellow glass. 70c.c. of the phosphate solution is mixed with 5 c.c. 
of the sodium acetate, and the lead is then added from the burette 
until precipitation ceases, the potassium iodide serving as indicator. 
A blank experiment, without phosphate, should also be made, and the 
result corrected thereby. 

For the assay of commercial phosphates, 5 grams of the sample is 
dissolved in nitric acid and diluted to 250 c.c. 50 c.c. is then titrated 


with lead solution. L. pe K, 


Volumetric Estimation of Pyrophosphoric acid and Alkali 
Pyrophosphates. By G. Favret (Bull. Soc. Chim., [3], 9, 446—448). 
—Pyrophosphoric acid acts as a monobasic acid in presence of 
cochineal as indicator, and as a bibasic acid in presence of soluble 
‘blue (Poirrier’s C4B) at the ordinary temperature. 

Alkaline pyrophosphates free from alkali hydroxides or carbonates 
can be directly titrated by standard acid in presence of cochineal. 
If alkali hydroxides be present, separate portions are titrated using 
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cochinea], and soluble blue respectively; the difference gives the 
amount of pyrophosphoric acid present. If alkali carbonates are 
present, the total alkali is titrated with cochineal, then, to a second 
portion of the liquid, the same amount of standard acid is added, 
and the mixture titrated with standard soda using soluble blue as 
indicator; the amount of soda solution used gives the amount of 
pyrophosphoric acid present. 

In presence of phenolphthalein, pyrophosphoric acid requires for 
neutralisation 2 mols. of calcium or strontium hydroxide, or 14 mols, 
of barium hydroxide. W. T. 


Volumetric Estimation of Alkalis in Alkali Arsenites, 
By G. Favret (Bull. Soc. Chim., [3], 9, 448—449).—Arsenious acid 
is indifferent to cochineal, but exerts some acid reaction on phenol. 
phthalein and more on soluble blue (Poirrier’s C4B). 

In presence of cochineal, alkalis combined with arsenious acid can 
be directly titrated with standard acid. Results given show a sub- 
stantial agreement between the amounts of potash determined by 
titration and by the platinochloride methods. W. T. 


Toxicological Examination for Metals. By M. Garnizr (J. 
Pharm., [5], 28, 193—195).—The organic matter is destroyed by 
oxidation with potassium chlorate, and hydrochloric acid prepared 
from fused purified sodium chloride and pure sulphuric acid. The 
metals are precipitated by sulphuretted hydrogen, slowly evolved by 
a continuous apparatus, and washed by passage through potash 
solution and distilled water in succession, W. T. 


Direct Estimaticn of Potassium and Sodium by means of 
Tartaric acid. By A. Bayer (Chem. Zeit., 17, 686—687).—The 
author adds to the solution a quantity of sodium carbonate sufficient 
to combine with any sulphuric, phosphoric, or hydrochloric acid 
present, and, after adding some acetic acid, tartaric acid is added in 
excess; the liquid is warmed for some time, mixed with one-third 
of its bulk of alcohol, and allowed to settle for two hours. The 
solution is then passed through a filter, and the precipitate of potas- 
sium hydrogen tartrate is first washed slightly with 25 per cent. 
alcohol and then thoroughly with 50 per cent. alcohol. It is now dis- 
solved in boiling water, and titrated with decinormal soda, using 
phenolpbthalein as indicator. The test analyses prove the method 
to be quite as trustworthy as the platinic chloride process. 

Sodium may be estimated directly, in presence of potassium, by 
boiling with ammonium hydrogen tartrate and a little acetic acid. 
When cold, the liquid is mixed with one-third of its bulk of absolute 
alcohol, and, after some time, made up with 25 per cent. alcohol 
toa definite bulk: for instance, 250c.c. An aliquot part, say 200 c.c., 
is now filtered and evaporated, with the addition of a little nitric 
acid, and the residue is gently ignited and then extracted with 
water. The sodium, after the usual treatment with barium chloride: 
to decompose sulphates, &c., is finally weighed as chloride. s,. 
however, potassium hydrogen tartrate is not quite insoluble in 25 per- 
cent, alcohol, the amount of sodium chloride found will be somewhat 
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too high, but this may be remedied by allowing 0°0348 gram of 
potassium chloride for every 200 c.c. of alcoholic filtrate. a“ 
L. pe K. 


Volumetric Estimation of Lead. By Atexanper (Chem. Centr., 
1893, ii, 293—294; from Engin. and Min. Journ., 55).—Ammonium 
molybdate causes, in a lead solution, a precipitate of lead molybdate 
insoluble in acetic acid. 0°5—1 gram of the sample of lead is dis- 
solved in a mixture of sulphuric and nitric acids, and evaporated 
until sulphuric fumes begin to escape. When cold, the liquid is 
diluted with cold water, then heated for some time, and filtered; the 
precipitate is washed with dilute sulphuric acid, dissolved in am- 
monium acetate, acidified with acetic acid, and diluted with boiling 
water to 250 c.c. The molybdate solution is then added from a burette 
until all the lead is precipitated, which may be ascertained by adding 
a drop of the supernatant liquid to a drop of tannic acid solution 
(1—300), which will give a yellow colour should the least excess of 
molybdenum be present. The molybdate solution is prepared by 
dissolving 9 grams of ammonium molybdate in a litre of water to which 
a few drops of ammonia have been added. The analysis takes about 
an hour. L. pg K. 


Detection and Estimation of Lead in Tartaric and Citric 
acids. By R. Warineton (J. Soc. Chem. Ind., 12, 97—104, 222— 
225).—The author first calls attention to the occasional presence of 
visible fragments of metallic lead, probably fine scrapings of metallic 
lead left by plumbers when mending the leaden vessels. Both tartaric 
and citric acid crystals have occasionally attached to their base, where 
they have been in contact with the leaden vessel, patches of an 
opaque, whitish substance, which is evidently a portion of the 
corroded surface of the lead removed by the crystal. This sub- 
stance does not always entirely dissolve in water, but it does so 
very rapidly when excess of ammonia is added. The author has, 
however, generally found the lead to pass into the aqueous solu- 
tion. After describing the various pharmacopoeia tests, British and 
foreign, for the detection of lead in tartaric and citric acids, the 
author finally recommends the following process. 40 grams of the 
sample is dissolved in a little water, and pure, strong ammonia is 
added in slight excess; the liquid is then cooled and diluted to 
120 c.c, As a preliminary experiment, 10 c.c. is taken, diluted to 
50 c.c., and mixed in a Nessler tube with 1 drop of solution of am- 
monium sulphide; the colour developed indicates what volume of 
solution should be taken for the determination, and this may range 
from 5 to 50 c.c. The tint has now to be matched with the pure 
solutions. A volume of pure ammoniacal tartrate or citrate solution 
identical with that taken of the acid under examination is mixed 
with a measured quantity of a slightly acid lead nitrate solution, con- 
taining 0°1 gram of metallic lead per litre. A drop of ammonium 
sulphide is then added, and, should the coloration be too light or too 
dark, the experiment must be repeated until a perfect match is 
obtained, just as in Nesslerising water. The amount of iron present 
in commercial tartaric or citric acid is, as a rule, too s m 
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with the test. A considerable amount of iron will be at once indicated 
by an abnormal blackish colour. The presence of copper will betray 
itself by a bluish coloration on adding the ammonia. Both iron and 
copper may, however, be rendered harmless by the addition of a drop 
of a solution of potassium cyanide before adding the ammonium 
sulphide. 

As it is well-nigh impossible for a manufacturer to produce an acid 
absolutely free from lead, the author proposes the following standard 
of purity. The proportion of lead in either tartaric or citric acid should 
not exceed 5 parts per million, when tested by the method descrihed. 

L. pe K, 

Detection of Lead in Urine. By L. K. Franxet (Chem. News, 
68, 5).—The author states that it is possible to detect 1 part of lead, 
dissolved in nitric acid, in 1,000,000 parts of water, by means of the 
deposit of peroxide formed on a platinum electrode when the solution 
is electrolysed. The presence of urine prevents this deposition of 
peroxide from the solution of the nitrate, and, instead, a deposit of 
lead is obtained on the negative electrode; but no deposit at all is 
obtained when urine containing lead that has passed through the 
animal system is electrolysed, even when the current has passed 
sufficiently long to oxidise the scum and mucus which at first collects 
on the surface. Therefore, to test for lead in urine, the author oxidises 
the organic matter with potassium chlorate and hydrochloric acid, 
and, subsequently, treats the solution with hydrogen Ms we 

-A. L. 

Separation of Iron, Aluminium, Manganese, Zinc, and 
Calcium. By B. Kosmann (Chem. Centr., 1893, ii, 155; from Stahl. 
wu. Hisen, 13, 431).—The author uses the process recommended by 
Riggs (compare Abstr., 1892, 916), but instead of adding ammonium 
acetate, solid ammonium carbonate is first added, and then a proper 
amount of acetic acid. L. pe K. 


Separation of Arsenic and Antimony. By L. Garnier (J. 
Pharm., [5], 28, 97—99).—The author has critically examined a 
method given by Dragendorff for the separation of arsenic and 
antimony in toxicological researches. 

The sulphides of these metals cannot be even approximately sepa- 
rated by the difference of their solubility in dilute ammonia, hence 
Dragendorff’s method based on this difference cannot be employed in 
practice. 

Ritter’s method of treating the mixed mirror obtained by Marsh’s 
method, in which finally the arsenic is precipitated as ammonium 
magnesium arsenate, is the best. W. T. 


Stability of Standard Solutions of Tartar Emetic. By H. 
Gruener (Amer. J. Sci., 46, 206—208).—The author has found that 
solutions of tartar emetic, containing 16 grams of the salt per litre, 
form a deposit after several months, and that this sediment, chiefly 
a fungoid growth, contains a large proportion of antimony. But as 
the total quantity of deposit is but very slight, the strength of the 
solution is not greatly affected. 
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The fungoid growth may, however, be practically prevented by 
adding 20—30 grams of tartaric acid and also 1 c.c. of strong hydro- 
chloric acid per litre. L. pe K. 


Estimation of Nitrogen in Soils. By F. W. Darerr (Haper. 
Stat. Record, 4, 961; from Rel. Inst. Agron. Sio Paulo, Brazil, 1892). 
—The author recommends steam distillation for expelling the am- 
monia from the alkaline solution obtained in the Kjeldahl process. 
The danger of bumping is overcome, and the time required ‘for distil- 
lation reduced to 6—10 minutes. When the soil contains much 


insoluble matter, the solutions should be filtered before distilling. 
N. H. Ms 


Estimation of Sugars by means of Fehling’s Solution. By 
E. Nrsout (Chem. Zeit., 17, 500).—The cuprous oxide is most con- 
veniently collected on a tared filter and weighed as such. The 
author finds that filters after being immersed in alkaline copper 
solutions may be completely freed from copper by washing with 
water. Prolonged drying at 70—100° does not in the least increase 
the weight of the suboxide, but it is always contaminated with 
organic matter, and in accurate analyses an allowance of 0°3—0°4 per 
cent. should therefore be made. 

Cuprous oxide may be readily converted into cupric oxide b 
treatment with nitric acid and ignition. With care, no loss will 
occur, Soxhlet’s view that it volatilises to a certain extent as oxy- 
nitrate being erroneous, L. pe K. 


Estimation of Isomaltose in Worts. By A. Bau (Chem. Zeit., 

17, 499).—The author bases his process on the fact that isomaltose is 
not fermented by ordinary yeast, but suffers fermentation by Saazer 
yeast. 
A quantity of wort is allowed to ferment with common yeast, and 
any invertible sugar left is then estimated in the ordinary way. A 
similar quantity of the wort is at the same time fermented with the 
Saazer yeast, and any sugar is then also estimated. The difference 
between the two determinations represents the amount of isomaltose. 
lt must be remembered that 100 parts of isomaltose, on inversion, yield 
105°3 parts of dextrose. 

The presence of isomaltose may be proved qualitatively by the 
reaction with phenolhydrazol acetate. L. pe Ky 


Estimation of Glycogen. By E. Pritiarr (Pfliiger’s Archiv, 53, 
491—492).—R. Kiilz (Zeit. Biol., 22, 192) points out that in the 
separation of proteid from glycogen by Briicke’s reagent one often 
obtains a persistently cloudy filtrate. This difficulty can be met by 
reprecipitating by alcohol, then dissolving the precipitate in 2 per 
cent. potassium hydroxide, neutralising with hydrochloric acid, and 
again adding Briicke’s reagent. W. D. H. 


Estimation of Fat in Milk. By Weiss (Chem. Centr., 1893, ii, 
159; from Pharm. Zeit., 38, 258).—The author’s process (this vol., 
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ii, 396), extraction of the fat by means of light petroleum, having 
been adversely criticised by Strassmann, attention is again called to 
the following important points. 

1. The light petroleum containing the fat should be poured off 
after three hours when testing milk poor in cream; when the sample 
is very creamy, 12 hours should elapse. 2. A quarter of an hour 
before pouring off, the mixture should be once more thoroughly 
shaken. 3. The residual fat must be dried to constant weight, and 
as it obstinately retains petroleum, the temperature should be raised 
to 110°, 4. When reading off the volume of the petroleum layer, the 
temperature should be noted, and an aliquot part should be pipetted 
off at the same temperature. To prevent errors arising from expan- 
sion or contraction, the author recommends weighing instead of 
measuring the light petroleum. L. pe K. 


Analysis of Butter. By E. Laves (Arch. Pharm., 231, 356— 
366).—The author has examined the method of Kénig and Hart 
(Abstr., 1891, 1301), and finds that it does not give more concordant 
results than the Reichert-Meissl-Wollny process, but it is more 
accurate than the other methods. A slight modification was intro- 
duced. Instead of boiling in the reflux apparatus for 3—3} hours, 
the boiling is continued for ? hour only, using 60 c.c. of alcohol, 
and 7:0 grams of baryta; 50 c.c. of water (previously heated to 
70—80°) is added, the mixture boiled for } hour, diluted with 190 c.c. 
of hot water, and again raised to boiling. After being partially 
cooled, it is treated for five minutes with a stream of carbonic an- 
hydride, filtered, again treated with carbonic anhydride, and boiled 
vigorously for five minutes in a reflux apparatus; it is then quickly 
cooled to 20°, filtered, and the barium in the filtrate determined by 
titration with N/10 sulphuric acid, using tropeolin OO ‘as indicator; 
or, more accurately, by titrating with a solution of potassium di- 
chromate (of strength equivalent to N/10 barium chloride) in the 
presence of alcohol and acetic acid, until a drop of the solution gives 
a blue colour to paper impregnated with tetramethylparaphenylenedi- 
amine. Or the barium may be precipitated as sulphate and estimated 
gravimetrically. : C. F. B. 


Sulphuric acid Hydrolysis of Butter-fat. By S. Rives, 
(Analyst, 18, 165—168).—The idea of substituting sulphuric acid for 
alcoholic potash in effecting the saponification of butter-fat has been 
worked out by Kreis, and also by Pinette and others. The author 
has tried the process with very satisfactory results, the figures ob- 
tained being practically the same as those got’ by the Reichert-Meissl 


10 c.c. of sulphuric acid of sp. gr. 1°836 is added to 2°5 grams of 
melted butter-fat. After a few minutes, 100 c.c. of water is added, 
and the mixture shaken, which causes the fatty acids to separate in 
white flakes. Solution of potassium permanganate is now added 
until the liquid acquires a pink colour, which is permanent for a few 
seconds, The mixture is then distilled with the usual precautions 
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until 80 c.c. has passed over, and the distillate is titrated with. 
decinormal soda. L. pe K, 


Discrimination of Butter from Margarin. By F. Gantrsr 
(Zeit. anal. Chem., 32, 411—413).—The method described by the 
author for the estimation of cotton-seed oil in lard (this vol., ii, 440). 
serves equally well for the detection of margarin in butter. The 
iodine number for genuine butter varies from 13 to 16 when deter- 
mined by the author’s process (this vol., ii, 309) ; that of margarin is 
variable according to the kind of fat or oil employed in its manufac-. 
ture, but always much higher, so that an iodine absorption exceeding 
16 per cent. would indicate adulteration, Mixtures of butter with 
earth-nut oil, whose absorption is 49—51l, were found to have iodine 
numbers corresponding with the proportions of the two fats.. 
Genuine butter gives only a straw-yellow to reddish-yellow colour- 
with strong sulphuric acid; most of the oils used in making margarin 
give a dark brown colour. M. J. 8. 


Detection of Heated Cotton-seed Oil in Lard. By W. G.. 
Crook (Analyst, 18, 221).—The author recommends the following 
process which will detect 1 per cent. of heated cotton-seed oil in 
lard :—A small disc of white filter-paper, purified with hydrochloric- 
acid and well washed, is just moistened with a 12 per cent. solution 
of silver nitrate and placed in the concave part of a watch-glass, 
which is then inverted over a cup-shaped porcelain capsule of about 


4 oz. capacity, containing about 0°75 gram of the suspected sample. 
The capsule is now placed in an oil bath, which is then slowly heated 
until the temperature just reaches 115°5°, A more or less marked 


discoloration on the disc proves the presence of cotton-seed oil. 
L. pe K. 


Rapid Saponification of Oils. By A. Smernam (Analyst, 18, 
193—196).—When mixtures of fatty and mineral oils are treated 
with alcoholic potash, some difficulty is experienced in completely 
saponifying the glycerides, as they are obstinately retained by the- 
aac oil which is generally but slightly soluble in the alcoholic- 
iquid, 

The author has greatly improved the process by adding to the 
usual mixture of oil and alcoholic potash about 20 c.c. of ether. The- 
saponification is conducted in flasks of 6 oz. capacity, fitted with glass. 


tubes 3 feet long, and is generally complete within 15 minutes. 
L. ve K. 


Analysis of Oils. By W. Faurion (Chem. Zeit., 17, 434—436). 
—The author some time ago attributed the gradual fall in the iodine- 
number of oils to polymerisation setting in, and has since confirmed 
his views. When such polymerised oils are saponified, the acids seem. 
temporarily to revert to their original condition, and the author- 
therefore estimates the iodine number as follows. 0°15—0°25 of the: 
oil is completely saponified with alcoholic soda, phenolphthalein is 
added, and the liquid exactly neutralised with N/2 hydrochloric acid. 
The iodine absorption is then estimated by means of Hiibl’s solution, 
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chloroform being, however, omitted. It appears that even appa- 
rently fresh oils are already to a certain extent polymerised, as the 
iodine absorptions by the author’s method give results greatly in 
excess of the ordinary method. A sample of cotton oil, for instance, 
gave 104°8 per cent. by the old method, and 150 per cent. by the 
modified process. L. ve K, 


New Method of Fat Analysis. By W. Faurion (Chem. Zeit., 
-17, 610).—The author has modified Hazura’s permanganate process, 
and operates as follows. 10 grams of the fat is saponified with 
10 grams of sodium hydroxide dissolved in dilute alcohol. After the 
-alcohol has been expelled, the soap is dissolved in 1 litre of water, and 
heated to boiling. According to the iodine number of the fat, 10—25 
grams of potassium permanganate, dissolved in 200—500 c.c. of 
“water, is slowly added, and the boiling is continued for some time. 
After filtering, the solution is acidified with hydrochloric acid, and, 
when quite cold, the fatty mass is collected on a cloth, well 
pressed, and then treated with light petroleum. The solid, also the 
unoxidised, portions of the fat pass into solution, whilst the oxidation 
products are left behind, and may be examined afterwards. In 
-special cases, the process may be still further simplified. To test, for 
instance, for linoleic acid in a non-drying oil, 10 grams of the sample 
is, as before, oxidised with 10 grams of permanganate. The fatty 
matter separated by hydrochloric acid is not, however, extracted 
with light petroleum, but boiled with about 1 litre of water. The 
liquid is filtered whilst boiling hot, the filtrate is rendered alkaline, 
concentrated to 100—150 c.c., and, while still warm, introduced into 
-a separating funnel. After adding a slight excess of hydrochloric 
-acid and cooling, the liquid is agitated with ether. If the fat contains 
-oleic acid only, a clear solution is obtained; but should linoleic acid 
be present, a white, flocculent precipitate of tetrahydroxystearic acid 
will be noticed. The author has proved the presence of linoleic acid 
in lard by this process. L. pe K, 


Detection and Estimation of Neutral Fats in Mineral Oil. 
By J. Kuimont (Chem. Zeit., 17, 543).—The author recommends the 
following process for the detection and estimation of small quantities 
of neutral fats in mineral oils. 15 grams of the sample is saponified 
with 100 c.c. of a 10 per cent. alcoholic solution of potassium hydr- 
oxide in a 400 c.c. flask attached to a reflux condenser. After heat- 
ing for one or two hours, the contents are cooled, mixed with an 
equal bulk of water, and filtered through a wet filter. The filtrate is 
then exactly neutralised with hydrochloric acid, and agitated in a 

separating funnel with light petroleum. The watery layer will, if fat 
be present, contain potash soap, and consequently give a flocculent 
precipitate on the addition of calcium chloride. 

The same process is suitable for a quantitative estimation of the 
fat. The aqueous layer is concentrated to about 100 c.c., and preci- 
pitated with calcium chloride solution. The precipitate is collected 

-on a weighed filter, well washed, dried at 110°, and weighed. The 
whole is then burnt to constant weight, and the residual calcium 
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oxide deducted from the total weight. The fatty anhydride is then 
calculated to neutral fat. When the amount of fat exceeds 5 per 


cent., the process is no longer trustworthy. L. pe K. 


of Aniline Oil. By H. Rermnsarp1 (Chem. Zeit., 17, 
413—414).—The author's process is based on the facts (1) that aniline, . 
when treated with nascent bromine, yields a tribromo-derivative, 
whilst ortho- and para-toluidine give dibromo-compounds; (2) that 
when oxalic acid is added to a hydrochloric acid solution of the three. 
amines, the paratoluidine is precipitated first, the aniline afterwards, 
and the orthotoluidine not at all. To estimate aniline, or the joint 
toluidines, or a mixture of the two, the author uses a solution pre- 
pared by dissolving 480 grams of bromine and 336 of pure potassium. 
hydroxide in a litre of water, which solution must be well boiled to 
destroy any hypobromite, and finally diluted to 9 litres. The solu- 
tion is best standardised by means of pure aniline and toluidine. To. 
carry out an analysis of a commercial sample, about 1‘5—2 grams is 
dissolved in 100 c.c. of hydrobromic acid (sp. gr. 1°45) and 1000 c.c.. 
of water, and the bromine solution is then run in from a burette until 
a drop of the liquid gives a bluish spot on potassium iodide-starch, 
paper. The proportion of aniline and joint toluidines is now in- 
directly calculated from the amount of bromine absorbed. 

Or 100 grams of the sample is mixed with 106 grams of hydro-. 
chloric acid, and then with a calculated slight excess of oxalic acid 
dissolved in 10 times its weight of water. After 48 hours, the preci- 
pitated oxalate is collected, and slightly washed. It is then decom- 
posed by means of aqueous potash, and the liberated oil (para-. 
toluidine and some aniline) is collected and weighed. Any aniline- 
is then estimated by the bromine process. The test analyses are very 


satisfactory. L. pe K. 


Assay of Alkylanilines. By W. Vavusen (Chem. Zeit., 17,. 
465—466).—The author recommends the following process, 25. 
grams of the sample is mixed with 50 c.c. of xylene, and when the 
temperature has become constant, 25 c.c. of acetic anhydride is. 
added, and the rise in temperature is noticed. A check experiment is 
now made with 25 c.c. of a mixture of diethylaniline and aniline, 
containing as much of the latter as the sample shows when analysed 
by Reverdin and De la Harpe’s process. The difference in the two- 
rises in temperature is put down to the presence of monethylaniline, 


and its proportion is then found by referring to the author’s tables. 
L. pz K, 


Estimation of Hydrazine in Hydrazine Salts. By J. Petsr- 
SEN (Zeit. anorg. Chem., 5, 1—7)—The oxidation of hydrazine by 
Fehling’s solution results in the elimination of the total nitrogen in 
the free state. This fact may be applied to the estimation of 
hydrazine as follows. An excess of Fehling’s solution is diluted to 
about 60 e.c. and boiled in a flask, provided with a two-holed cork 
which carries a delivery tube and a glass rod, until all the air has 
been expelled. The weighed portion of the hydrazine salt is con- 
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tained in a small tube, which is closed at one end and has its open 
end thrust into the bottom of that hole in the cork which carries the 
glass rod; when the air has been expelled from the flask the glass 
rod is pushed down, and the small tube is thus thrust into the flask. 
‘The nitrogen is rapidly evolved and is collected in a measuring tube, 
boiling being continued until the expulsion of the gas is complete, 
A correction of ;'; c.c. is made for the air retained in the weighing 
“tube. 

When hydrazine is oxidised by potassium permanganate in the 
presence of a 6—12 per cent. solution of sulphuric acid, the reaction 
‘which occurs may be represented by the equation 17N,H, + 130 = 
13H,0 + 14NH, + 10N;. For direct titration, the solution contain. 
ing the hydrazine must be at a temperature of 60—70°, and the end 
-of the reaction must be taken as that point at which the pink colour, 
which is some time in completely fading, becomes darker on the 
‘addition of more permanganate. For estimation of the nitrogen 
evolved, the apparatus described above will serve ; the hydrogen salt, 
together with the sulphuric acid, is placed in the flask, and the solid 
permanganate in the small tube. A trace of oxygen is evolved by 
‘the rapid ebullition of the permanganate with the sulphuric acid, so 
that the gases are collected in a Bunte’s burette and this oxygen 
-absorbed before reading the volume of the nitrogen. The estimation 
of the ammonia is effected by distillation with alkali in the usual 
manner. A. G. B. 


Detection of Alkaloids, “ Saccharin,” and Salicylic acid. By 
LinpemMan and Morrtev (Bull. Soc. Chim., [3], 9, 441—446).—The 
-authors have applied the principle of partition of a dissolved sub- 
stance between two non-miscible solvents to the examination of 
organic substances and liquids for alkaloids, “saccharin,” and sali- 
-cylic acid. 

A solvent having, in comparison with water, a high coefficient of 
‘partition is employed. The liquids are carefully placed in contact 
without mixing; if the aqueous solution be turbid, it is separated 
‘from the other solvent by a parchment partition to avoid the intro- 
duction of solid particles into the new medium. If the liquid layers 
‘are arranged so as not to be thicker than 1 cm., the partition is 
complete in 24 hours, and the new solvent can be evaporated off and 
itsitresidue examined. 

The examination of beer, milk, coffee, foods, and the body of a 
poisoned dog has been carried out, known small quantities of strych- 
nine being introduced, and chloroform employed for extraction. 
Similarly morphine has been determined in beer and urine by chloro- 
form and by amylalcohol, quinine in beer by chloroform, “ saccharin” 
(benzoicsulphinide) in beer by ether, and salicylic acid in wine and 
beer by benzene. W, T. 


Volumetric Estimation of the Alkaloids and of some Metals. 
By D. Viraut (L’ Orosi, 16, 181—186).—The metals copper, mercury, 
cadmium, silver, gold, platinum, antimony, and tin, which are com- 
pletely precipitated from neutral solutions by hydrogen sulphide, 
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and whose sulphides are insoluble in dilute acids, may be determined 
in the following manner, The metallic salt (0°5—1-0 gram) is dis- 
solved in distilled water (25—30 c.c.), the solution freed from air by 
prolonged boiling and precipitated with hydrogen sulphide, care 
being taken to avoid any contact with the air. The solution is then 
filtered, the precipitate washed with boiled water, and the filtrate 
made up to a known volume. On titrating the solution with 
standard alkali, the amount of acid originally combined with the 
metal is found, and hence the percentage of the metal itself may be 
deduced. : 
Solutions of the hydrochlorides or sulphates of the alkaloids may 
be precipitated with silver or lead nitrate respectively, and the metal 
estimated in the precipitate by conversion into sulphide as described 
above. A simple calculation then gives the proportion of acid in the 
alkaloidal salt, and consequently the quantity of the alkaloid itself. 
Both the above methods give good results. W. J. Pi. 


Titration of Morphine. By Cannepin and van E1sK (Bull. Soc, 
Chim., [3], 9, 4837—441).—The chief sources of error in Portes and 
Langlois’ method have been obviated by following the process de- 
tailed below. The original method gave the highest and most con- 
cordant results of any of the ordinary processes, The most important 
sources of loss are—(1) morphine remaining in solution on precipita- 
tion, (2) morphine dissolved in the wash water, (3) morphine not 
extracted from the opium sample by the process. 

By the use of lime (3) is rendered very small, and, (2) and (1) are 
largely avoided by using the solutions of morphine indicated below, 

10 grams of opium and 4 grams of slaked lime are gradually 
intimately mixed with 100 c.c. of a solution of 0805 gram morphine 
hydrochloride per litre, digested for half an hour, and filtered, 
20 c.c. of the filtrate is evaporated at 100°, and the residue weighed. 
-50 grams (plus the weight of solid residue from half the opium, in 
all about 52 grams) of the filtrate is weighed out, and shaken up 
with 10 c.c. of ether until saturated; 0°5 gram of ammonium chlor- 
ide is added, the whole allowed to remain two hours, and then 
filtered; the precipitated morphine is thoroughly washed with a 
saturated solution of morphine (0°42 gram crystallised morphine per 
litre) and dried at 98°. The precipitate may be examined polari- 
metrically in dilute acetic acid solution, or titrated, using cochineal 
as indicator, W, T. 


Coniine and Nicotine. By G. Heur (Arch. Pharm., 231, 376—378). 

—These may be distinguished by adding phenolphthalein and chloro- 
form to their aqueous solution and shaking vigorously ; in the case 
‘of nicotine, the colour then disappears at once; with coniine, it is per- 
manent, 

To estimate coniine and nicotine in the presence of each other, dis- 
-Solve in a small quantity of water, with addition of alcohol; to 50 c.c. 
of the solution, add 5 drops of chloroform and 1 drop of strong solu- 
tion of phenolphthalein, and titrate with N/10 sulphuric acid until, 
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on shaking vigorously, the colour disappears ; this gives the coniine, 
To determine the nicotine, now add litmus, and continue the titration 
with acid. (The colour reaction with litmus is not affected by chloro. 


form.) C. F. B. 


Rapid Estimation of Caffeine in Tea and Coffee. By Guituor 
(Chem. Centr., 1893, i, 865; from Apoth. Zeit., 8, 132).—5 grams of 
finely-powdered tea is boiled for 20 minutes with 100 c.c. of water, 
water being added occasionally during the boiling, to restore the 
loss caused by evaporation. 5 grams of lime is then added, and, 
after the boiling has been continued for another 15 minutes, the 
mixture is filtered through a small wet cloth, and the insoluble matter 
again boiled with 50 c.c. of water, this operation being once more 
repeated. The united filtrates are now put into a 500 c.c. stoppered 
separatory funnel, and agitated three times in succession with 60 c.c. 
of chloroform. When clear, the chloroform is drawn off, filtered 
through cotton-wool, and evaporated in a tared dish. 

The residual caffeine is fairly pure. When applying the process to 
coffee, this must be coarsely ground, dried, and reduced to a fine 
powder. It is then boiled with water first for half an hour, then 
again twice for a quarter of an hour, and finally treated like the tea 
decoction. L. ve K, 


Separation of Theobromine and Caffeine. By H. Brunner and 
H. Leins (Chem. Centr., 1892, i, 802; from Schweiz. Woch. Pharm., 31, 
85—87).—Stiss extracts the raw material with light petroleum to 
remove caffeine and fatty matter, and then with chloroform to dissolve 
the theobromine. The authors found, however, that the alkaloid 
obtained in this way is not pure, but reduces an ammoniacal solution of 
silver nitrate, whilst the pure substance yields a white compound of 
the formula C;H,AgN,0,. 

When pure, theobromine may be separated from caffeine by means 
of silver nitrate. About 0°2 or 0°5 gram of the mixed alkaloids is 
dissolved in 200 c.c. of water, mixed with 5c.c. of ammonia, and boiled 
with 0°6 gram of silver nitrate until the ammonia is expelled. The 
liquid is cooled to 30°, the precipitate collected and washed with water 
at 30°, and then dried at 110°. L. ve K, 


Estimation of Alkaloids. By A. Granpvar and H. Lasovx (J. 
Pharm. [5], 28, 99—103 and 152—156).—Estimation of Emetine in 
Ipecacuanha Root.—The powdered root is extracted with-a mixture of 
alcohol and ether (3 : 8 parts), rendered ammoniacal by the addition 
of ammonia solution (2 parts), and washed with ether. The ethereal 
solution is agitated with a little dilute sulphuric acid, separated, and 
washed until free from alkaloid. The acid solutions are mixed, ren- 
dered alkaline with soda, and again extracted with ether. The ethereal 
extract, on evaporation, yields the alkaloid in a nearly pure state. 

Such alkaloids as emetine and sparteine are not, as sometimes 
supposed, destroyed by the dilute acid and alkaline solutions used. 
Better results are obtained with caustic soda than with carbonates or 
bicarbonates. 
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Estimation of Cocaine and Separation of Cocaine and Ecgonine.— 
The alkaloids from powdered coca leaves are extracted as above, the 
acid solution being washed free from colouring matters with ether 
before adding soda. The alkaloids are then neutralised by hydrobromic 
acid, and powdered potassium bromide added to saturation. The double 
bromide of cocaine and potassium separates out, and is washed free 
from ecgonine by means of a cold saturated solution of potassium 
bromide. The cocaine is then obtained in the crystalline condition 
by treatment with soda and extraction with ether. 

This method becomes general in its application to alkaloids in- 
soluble in ether, provided a suitable solvent is used. ; 

Estimation of Alkaloids with Previous Separation by Potassium 
Mercury Iodide-——The substance is treated with lead acetate, and 
extracted with water until the washings give no precipitate with 
potassium mercury iodide; most of the organic acids present remain 
as insoluble lead compounds, together with much of the colouring 
and extractive matter and a large proportion of the proteids. Dilute 
sulphuric acid is added to the solution obtained, and the lead sulphate 
filtered off; the alkaloids are then precipitated from the filtrate by 
means of potassium mercury iodide; variable amounts of albumin and 
colouring and extractive matters also coming down. After standing 
some time, the precipitate is collected and treated by one of the 
following processes :—(1) Potassium cyanide solution, a little soda, 
and ether or other appropriate solvent are well shaken with the pre- 
cipitate. The ethereal solution is caused to separate from the emulsion 
produced, by the addition of a little olive oil, and is then treated with 
sulphuric acid as above; this acid solution is washed free from 


adherent olive oil by agitating it with ether, and is then treated as : 
above with soda and ether, so as to recover the alkaloids in the free 


state. In this process the mercury is dissolved by potassium cyanide, 
hydriodic acid is eliminated by soda, and the freed alkaloid is dissolved 
by the immiscible solvent. (2) The decomposition of the precipi- 
tate is accomplished by digestion with a slight excess of sodium 
sulphide, and the extraction of the freed alkaloid is carried out as 
in the first method. The latter process is considered preferable by 
the authors. 

Liquid alkaloids, in general, cannot be separated by this method, 
but sparteine forms an exception to the rule. 

Atropine is not entirely precipitated by potassium mercury iodide ; 
hence the process cannot be advantageously employed for the extrac- 
tion of alkaloids from belladonna. W. T. 


Estimation of Resin in Soaps. By J. Lewxowirscu (J. Soc. Chem. 
Ind., 12, 503—508).—The author (Abstr., 1891, 509) has thoroughly 
investigated Gladding’s original silver process for the estimation of 
resin in fatty acid mixtures; also modifications of the same proposed 
by Hubl and Stadler and by Grittner and Szilazi. The results, as 
shown by the tables, prove the method to be utterly untrustworthy. 
The process recommended by Twitchell (conversion of the fatty acids 
into ethyl compounds), which may be carried out either gravimetrically 
or volumetrically, also failed, in the author’s hands, to give anything 
VOL. LXIV. ii. 44 
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like an approximate result. This method is, however, comparativel 
new, and requires further independent investigation (compare Abstr., 
1892, 389). L. pe K. 


Qualitative Analysis of Coal-tar Colouring Matters. By 
A. G. Green (J. Soc. Chem. Ind., 12, 3—7).—The author employs a 
solution of tannin for distinguishing between acid and basic colouring 
matters, and has also adopted the division into those soluble and those 
insoluble in water. The chief reagents used are :—A solution contain- 
ing 10 per cent. of tannin and 10 per cent. of sodium acetate; zine 
dust, in conjunction with hydrochloric acid or ammonia; a solution 
containing 1 per cent. of chromic acid (for basic colours) ; a solution 
containing 1 per cent. of chromic acid, or potassium dichromate and 
5 per cent. of sulphuric acid (for acid colours). 

When the sample is soluble in water, its behaviour towards tannin 
is first ascertained, and the liquid is next reduced by zinc dust and 
hydrochloric acid. A drop of the now colourless liquid is put on to 
filter paper, and mixed with a drop of the chromicacid solution. This 
will cause different colorations, according to the nature of the dye, 
as indicated by reference to the author’s tables. 

Insoluble colours are treated with weak aqueous soda, and reduced 
by zinc dust and ammonia. If the soda refuses to dissolve the colour, 
alcohol must be used. The solution is then further examined, as 
directed in the special table. L. pe K. 


Albumin and Sugar in Urine. By Bewnyo-Laqurr (J. Pharm. 
[5], 28, 134—135).—The clear, filtered urine is heated to boiling, and 
a tenth of its volume of nitric acid added in one operation. If a 
flocculent and persistent precipitate forms, the urine is albuminous. 
To the clear solution, cooled and filtered if necessary, 10—20 drops 
of Almen’s solution is added, and the test heated again for 1—2 
minutes. Sugar is indicated by a dark brown coloration. 

Almen’s solution is prepared by dissolving 4 grams of Rochelle 
salt in 100 parts of a 10 per cent. solution of soda, and digesting this 
liquid with 2 grams of bismuth subnitrate until mostly dissolved. 
This solution indicates glucose more readily than Fehling’s solution, 
and is not affected by uric acid or creatinine. W. T. 


Valuation of Hide Clippings for Glue making. By F. Ganrrer 
(Zeit. anal. Chem., 32, 413—415).—For this purpose, it is necessary 
to estimate the insoluble mechanical impurities, the gelatin, and the 
soluble constituents which are not gelatin. -The first are ascertained 
by boiling the substance with water until dissolved, and allowing the 
solution to clarify, when sand, &c., will subside, and fat will rise to 
the surface. The clear solution from 100 grams of the substance 
(boiled with 1 litre of water to which a few drops of soda solution 
have been added) is made up to 2 litres, and 20 c.c. of it evaporated, 
dried at 105°, weighed, and incinerated. This gives the total amount 
of ash-free organic matter. Another 10 c.c., diluted with 30 c.c. of 
water and neutralised with acetic acid, is treated with tannin solution 
until no farther precipitation takes place, and then made up to 
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100 c.c. The excess of tannin is removed from the filtrate by hide 
wder, and the amount of organic matter in 50 c.c. is then ascertained 


asabove. The gelatin can be calculated from the difference. 
M. J. S. 


Discrimination between Genuine and Exhausted Ginger. 
By B. Dyer and J. F. H. Givparp (Analyst, 18, 197—200).—The 
authors recommend taking the alcoholic extract, after first extracting 
the sample with ether. In genuine gingers, it ranges from 2°] to 3:8 
per cent.; in the exhausted samples, from 0°8 to 1°4 per cent. They 
also attach great value to the constitution of the ash, which, in 
genuine samples (excluding sand) ranges from 3:1 to 4:1 per cent., 
whilst, in exhausted samples, it is only 1-1 to 2°3 per cent. The ash 
soluble in water is especially important, as, in genuine samples, it 
ranges from 1°9 to 3 per cent., whilst, in exhausted samples, it is 0°2 
to 0°5 per cent. 

The authors, whilst not denying that some samples of ginger may 
be mixed with a considerable amount of exhausted ginger without 
fear of detection, still hope that their process will be useful to prove 
a flagrant adulteration of the drug. L. pe K, 


Estimation of Fibre in Foods by means of the Centrifugal 
Apparatus. By W. Tuirner (Chem. Zeit., 17, 394—395).—About 
1 gram of the sample is freed from fatty matter by means of ether. 
The operation is conducted in a special tube, which is rotated for a 
few minutes in the author’s centrifugal machine. The ether can then 
be poured off without any loss of insoluble matter.-: After the layer 
of ether has been removed, the tube is filled with dilute sulphuric 
acid, and placed in boiling water for 30 minutes to cause the starchy 
matter to dissolve. The insoluble matter takes a long time to settle, 
but when the tube is placed in the machine and rotated for four 
minutes at a speed of 2000 revolutions per minute, the residue com- 
pletely separates as a compact mass at the bottom of the tube, and 
the supernatant liquid may then be poured on to a weighed filter. 
The insolable matter is then treated with 40 c.c. of hot water for 10 
minutes, and the tube is once more whirled. After pouring off the 
washings, the fibre is heated with dilute aqueous potash to remove 
nitrogenous matters and again whirled. 

The fibre is finally transferred to the filter, well washed with water, 
alcohol, and ether, and dried to constant weight. It should, of course, 
be tested for mineral matter. The process gives very concordant 
results, and with a moderate-sized machine, eight estimations may be 
completed within three or four hours. L. pe K. 


Estimation of Silk in Fabrics. By F. W. Ricuarpson (J. Soc. 
Chem. Ind., 12, 426—431).—The author recommends the following 
process :—25 grams of crystallised nickel sulphate is dissolved in 
500 c.c. of water; the nickel is then completely precipitated as 
hydroxide by sodium hydroxide, and thoroughly washed. The pre- 
cipitate is rinsed into a 250-c.c. flask with 125 c.c. of water; the 
flask is then filled to the mark with ammonia of 0°88 sp. gr., and well 
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shaken. Silk is rapidly dissolved in this solution, even in the cold, 


whilst cotton and wool are practically insoluble. 
To dissolve silk from plush, a 10 minutes’ boiling under a reflux 


condenser is required. In the cold, cotton loses 0°4 per cent.; on 
boiling, 0°8 per cent. of its weight. 


L. pe K, 
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Allylmethylethylcarbinol, i, 544. 
Allylmethylhexylearbinol, i, 544. 
Allylmethylindole, i, 704. 
Allylmethylindolecarboxylic acid, i, 704. 
Allylparatolylhydrazine, i, 704. 
Allylphenylhydrazine, unsymmetrical, 
derivatives of, i, 704. 
Allylphenylhydrazone, thionyl-, i, 704. 
Allylpropenyls, stereoisomeric, i, 238. 
Allylpropyl bisulphide, i, 104. 
Allyltolylhydrazine, derivatives of, 
i, 704. 
Alternaria tenuis, fixation of nitrogen 
by, ii, 430. 
Alum, absorption of radiant heat by, 
ii, 5. 
Alumina, action of a high temperature 
on, ii, 167. 
—— preparation of, ii, 324. 
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Aluminates, alkali, decomposition of, 

’ by carbonic anhydride, ii, 279. 

— —— decomposition of, in presence 
of alumina, ii, 278. 

Aluminium amalgam, action of, on 
ethylic iodide, i, 622. 

—- and its alloys, assay of, ii, 48. 

— apparatus in the laboratory, ii, 162. 

— behaviour of, towards mercuric 
salts, ii, 376. 

— chloride, preparation of, ii, 11. 

synthesis with, i, 505, 718. 

— chromium, and iron, separation of, 
ii, 49. 

— estimation of, in bone black, 
ii, 498. 

— - estimation of, in ferroaluminium, 
ii, 96, 243, 391. 

—— estimation of, in steel, bronze, &c., 
ii, 49, 243. 

— estimation of silicon in, ii, 48. 

—— incomplete oxidation of, ii, 572. 

—— iron, manganese, zine, and calcium, 
separation of, ii, 600. 

— phosphate, natural, formation of, 
ii, 537. 

— precipitation of, in presence of 
lithium, ii, 95. 

—— separation of iron from, ii, 304, 
346. 

—— spectrum of, ii, 313. 

—— sulphide, preparation of, ii, 169. 

— sulphite, basic, ii, 456. 

— volatilisation of, in the electric are, 


—_— 


508. 

AJuminium - bismuth - silver alloys, 

ii, 416. 
Aluminium-bismuth-tin alleys, ii, 415. 
Aluminium-lead-silver alloys, ii, 416. 
Aluminium-lead-tin alloys, ii, 415, 
Alums, anhydrous, isomorphism 
’ amongst, ii, 572. 

Amalgams, influence of frictional elec- 
tricity on the formation of, ii, +41. 
Amalic acid, thermochemistry of, 

ii, 361. pe 
Amaric amide, i, 590. 
Amethylcamphonitroketone, derivatives 

of, i, 109. e re 
—- tinctori perties of, i, 110. 
Amides, ea thionyl chloride on, 

i, 653. 

— halogen substitution products of, 

i, 388. 

—— heats of combustion of, ii, 59. 
Amido-acids, heats of combustion of, 

ii, 59. 

Amidoazobenzene, thionyl-, i, 517. 
Amidosulphonic acids, affinity coeffi. 

cients of, ii, 450. 

Amidoximes, action of henzenesulphonic 

-thloride on, i, 332. 
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Amidoxylic acids, i, 502. 

Amines, action of alkylic iodides on, 
i, 128: 

—— action of metaphosphoric acid on, 
i, 452. 

— aromatic, 
oxychloride 
i, 323, 


action of pbophorus 
and thiochloride on, 


—— bromination of, i, 705. 

—- benzenoid, relations between con- 
stitution and physical constants in the 
case of, Proc., 1898, 41. 

— conversion of, inte diazoimides by 
the means of azoimide, i, 202, - 

——cryoscopic behaviour of acetates 
of, i, 667. 

— heats of combustion of, ii, 59. 

—— molecular depression of the freez- 
ing point of water produced by, 
TRAns., 185. 

Ammonia, action of, on hypochlorites, 
ii, 317. 

—— action of, on metallic sulphates, 
ii, 118. 

—— action of sulphuric acid on, at very 
low temperatures, ii, 113. 

—— and methylamines, analysis of 
mixtures of, ii, 104, 

— compounds of, with water, TRans., 
141. 

—— detection of, with Nessler’s reagent, 
ii, 301. 

—— freezing points of aqueous solu- 
tions of, Trans., 181. 

in rain, ii, 548. © 

—— liquid, specific heat of, ii, 258. 

— eecurrence of, in the stomach con- 
tents, ii, 177. 

— reactions of, at low temperatures, 
ii, 469. 
Ammonio-metallic compounds, consti- 

’ tution of, ii, 379, 
cry copy» &e., of, ii, 156. 

Ammonium chloride, non-formution of, 
from dry ammonia and hydrogen 
chloride, ii, 463; Proc., 1898, 129, 
165. 

—— chromates, ii, 17. 

—— dextroethoxysuecinate, 
236 


TRaxs., 


— dextromethoxyauecinates, TRANS., 
225..- 


—— glycerate, active and inactive, 
TRAMs it 304. ig 

a xtroethoxysuccinate, 
Traxe., 281 ; 


——os 


levomethoxysuccinate, 

ha = 338. * ‘ 
—— hydrosulphide, Proc., 1898, 178. 
rr. ead chlorides, ii, 523. e 
— — haloids, ii, 523. 
—— magnesium urate, ii, 99, 
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Ammonium molybdosulphite, ii, 530. 
—— nitrite, influence of electrolytic 
dissociation on the decomposition of, 
in aqueous solution, i ii, 155. 
——- permanganate, ii, $25. 
—— persulphate as an oxidising agent, 
i, 640. 
— preparation of, ii, 516. 
plumbichloride, ii, 415, 523. 
—— seleniobromide, ii, 318. 
sulphate and sodium nitrate, rela- 
tive value of, as manures for barley 
and oats, ii, 523. 
detection and estimation of 
thiocyanates in, ii, 556. 
—— sulphide, oxidation of solutions of, 
Proc., 1898, 178. 
sulphides and polysulphides, Proc., 
1893, 178. 
—— tetrachromate, ii, 528. 
—— thiocyanate, estimation of, in nitro- 
genous manures, ii, 3-47. 
thermochemistry of, ii, 359. 
—— trithionate, i, 703. 
Amygdalin, behaviour of, in the organ- 
ism, ii, 329. 
Amylamide, bromyl-, i, 305. 
Amylamine, ¢-brom-, i, 10. 
—— freezing point of aqueous solutions 
of, Trans., 179. 
— tertiary, action of tertiary butyl 
iodide on, i, 128. 
—— thionyl-, i, 504, 
Amylanisoil, i, 563. 
Amylase, ii, 587. 
Amylbenzene, i, 543. 
Amylene, action of nitrosyl chloride on, 
Trans., 482. 
_- behaviour of, with zine chloride, 
i, 382. 
—— commercial, composition of, i, 381. 
critical temperature of, ii, 446. 
—— formation of amylic salts by the 
action of acids on, i, 449. 
—— hydrate, influence of, on meta- 
bolism, ii, 543. 
—— magnetic rotation of, ii, 442. 
—— “mixed,” alcohol and other pro- 
: ducts from, i, 141. 
Amyleneglyoel, new, i, 541. 
Amylenes, hydration. of, i, 61. 
Amylie alcohol, active, preparation of, 
from fusel oil, Trans., 1130. 
specific volume and 
' © thermal expansion of, TRANs., 282. 
—— —— fourth primary, i, 542. 

—— —— inactive, specific volume and 
thermal expansion of, TRANs., 281. 
—— —— magnetic rotation of, ii, 442. 
—— —- molecular weight in the liquid 
state, TRANS., 1102. 
— — normal, i, 542. 
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Amylic ether, magnetic rotation of, 
ii, 442. 

—— pyruvate, i, 627. 

— trichloracetate, i, 450. 

Amyloid, i, 447. 

vegetable, i, 127. 

Amyloid-substance, i, 288. 

Amylphenol [1 : 4], i, 215. 

—— tertiary, i, 563. 

Amylpseudonitrol, i, 243. 

Amylthionamic acid, i, 505. 

Anesthesia, gases of blood during, 
ii, 540. 

ws Analgen, 
of, i, 606. 

Analysis, electrolytic, electromotive force 
in, ii, 

— electrometric, i ii, 387. 

“ae by electrolysis, ii, 391, 


” isomerides and congeners 


volumetric, use of potassium hydro- 
gen tartrate in, ii, 144. 
Andirine, i, 182. 
Andropogon schenanthus, essence of 
i, 664. , 
Anemonin and its occurrence, i, 727. 
Anethoil, thermochemistry of, ii, 154. 
Angelic acid, brom-additive products of, 
i, 135, 155, 188. 
constitution of, i, 141. 
—— —— dibromide, i, 136. 
—- —— index to the literature of, 
i, 10. 
—— —— preparation of, i, 135. 
Anglesite associated with boléite, ii, 326. 
Anhydrides, action of alkali alkyloxides 
on, i, 362. 
heats of combustion of, ii, 59. 
Anhydrite as a sublimation ’ product, 
ii, 18. 
Anhydroecgonine, constitution of, i, 377. 
—— ethyl ether, derivatives of, i, 378. 
Anhydromuscarine, i, 297. 
Anilides which exist in two mo¢difica- 
tions, i, 511. 
B-Anilidoacrylic acid, i, 565. 
Anilidobenzeneindone, i, 266. 
Anilidobenzeneinduline, i, 266. 
y-Anilidobutyronitrile, i, 9. 
Anilidohydroxydiketotetrahydronaph- ~ 
thalene, i, 221. 
“on a-hydroxynaphthaphenazine, 
i, 35 > 
B,-4-Anilidoinduline, i i, 335. 
Nt,-2’-Anilido-«8-isorosinduline, i, 336. 
a-Anilido-a-ketoindene, pentachlor-, 
i, 345. 
Anilidomethyleneglutaconic acid, i, 402. 
Anilidonaphthaquinonediunil, i, 338. 
aB-Anilidonaphthindone, i, 338. 
af- Nt,-4-Anilidonaphthindone, i i, 387. 


. ap-N ty-4- Anilidonaphthinduline, i i, 387. 
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m-Anilidoperanitrophenetoil, i, 228. 

m-Anilidoparanitrophenol, i, 828. 

m-Anilidoparaphenetidine, and its de- 
rivatives, i, 328. ‘ f 

Nt,-2’- Anilidophenyl-af-isorosinduline, 
i, 336 


i, 336. 
a8-Anilidophenylnaphthylinduline, 
symmetrical, i, 338. 

Anilidophenylquinonediimide, i, 266. 

Anilidoquinonephenylimide, i, 267. 

Anilidosalicylic acid, i, 211. 

— — diamido-, i, 211. 

— — dinitro-, i, 211. 

— —— nitramido-, i, 211. 

Anilidosuccinic acid, dinitroso-, i, 565. 

Aniline, action of ammonium hydrogen 
sulphate on, i, 411. 

— action of hydrogen peroxide on, 
i, 197. 

— and its homologues, relations be- 
tween constitution and physical con- 
stants with, Proc., 1898, 41. 

— bromosalicylate, i, 211. 

— chlorobrom- [2 :5], i, 321. 

— direct conversion of, into nitro- 
benzene, i, 323. 

—- acne i, 167. 

— hydrogen malate, i, 264. 

— methylaniline and dimethylaniline, 

~ estimation of, i, 23. 

— molecular weight of, in the liquid 
state, TRANs., 1101. 

— oil, analysis of, ii, 605. 

—— thionyl-, i, 515. 

chloro-, i, 515. 

Anilineazoquinol, i, 571. 

—— paranitro-, i, 571. 

Anilines, monobromo-, isomeric, i, 21. 

—— —— thermochemistry of, i, 22. 

—thionyl-, chloro-, bromo-, iodo-, and 
nitro-derivatives of, i, 515. 

Anilpapaverinic anilide, i, 181. 

Animals, peptonised, gaseous tension in 
the blood and serum of, ii, 131. 

Animal-tissues, complete process of re- 
duction occurrig in, ii, 544. 

Anisaldehydephenolparathionamic acid, 
i, 517. 

a-p-Anisaldoxime, action of phenylhydr- 
azine on, i, 87. 

a-Anisaldoxime ethyl ether, action of 
phenylhydrazine on, i, 88. 

Anisaldoximes, action of hydrochloric 
acid and ammonia on, i, 411. 

Anisic acid, thioanilide of, i, 154. 

Anisidine, orthothionyl.-, i, 517. 

a action of cinnamic chloride on, 
i, 164, 

“~— of phenylthiocarbimide on, 
i, 154. 

—— preparation of, i, 639. - * 

—— thermochemistry of, ii, 154. 
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Anisolines, i, 274. 
Anisyl phenyl ketone, hydrazones of, 
i, 208 


i, 208. 

ae ketochloride, action of 
umidodimethylaniline on, i, 409. 

Anniversary meeting, Trans., 739. 

Anthracene series, Friedel-Crafts reac- 
tion in the, i, 358. 

Anth lol dimethyl ethers, TRans., 
1163, 1168, 1172. 

—— methyl ether, Trans., 1170. 

—" benzenesulphonate, 
i, 478 

Anthraquinolinequinone, hydroxy-de- 
rivatives of, i, 670. 

Antimony, action of hydrochloric acid 
on, ii, 126. 

—— ammonium fluoride, ii, 373. 

—— and copper, simultaneous precipi- 
tation of, by the galvanic current, 
ii, 72. 

—— chlorosulphides, ii, 533. 

—— copper, and tin, analysis of an 
alloy of, ii, 242. 

—— — lead, and tin, separation of, 
ii, 95. 

—— detection of, ii, 192. 

electrolytic estimation of, ii, 95. 

—— electrolytic separation of copper 
from, ii, 495. 

—— estimation of, ii, 90. 

—— estimation of, in alloys, ii, 95. 

—— iodosulphides, ii, 533. 

“ae of arsenic from, ii, 186, 


— trioxide, action of potash and soda 
on, ii, 171. 

— —+— estimation of, ii, 90. 

—— trisulphide, black, ii, 473. 

“eae estimation of, ii, 492, 

Antimony-bismuth-zine alloys, ii, 522. 

Antimony-lead-zine alloys, ii, 522. 

Antimony] potassium tartrate, stability 
of standard solutions of, ii, 600. 

Antiseptics, influence of, on fermenta- 
tion, ii, 32. 

Apiole, thermochemistry of, ii, 154. 

a belladonine, and atropine, 
the relation between, i, 491. s 

— oxidation products of, 
i, 376. 

Apocinchonine, i, 678. 

—— hydrochloro-, i, 678. 

Apocotinine, i, 444. 

Apoisocinchonine, i, 677. 

—— hydrochloro-, i, 677. 

Aposafranine, i, 613. 

Apparatus of aluminium for laboratory 
use, ii, 162. 

Apples, chemical composition of, 
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Apricots, Californian, analyses of, ii, 140, 
591. 

Arabin, i, 295. 

—— mononitrate, i, 294. 

—— dinitrate, i, 294. 

d-Arabinose, i, 293. 

i-Arabinose, i, 294. 

l-Arabinoseoxime, i, 294. 

Aragonite, heat of formation of, 
ii, 259. 

Aromatic alkyl ketones, i i, 162. 

—— iodochlorides, i, 149. 

—— silicates, action of phosphorus oxy- 
chloride on, i, 74. 

— sulphonic acids, constitution of 
the iodides of, i, 269. 

Arsenates and arsenites, action of 
sulphur and water on, ii, 205. 

crystalline, i ii, 273. 
nL gy of, by smmonium 
molybdate, ii, 45 

Arsenic acid, Fleitmann’s test with, 
TRANS., 884. 

Arsenic and antimony, separation of, 
ii, 186, 600. 

— cesium haloids, ii, 572. 

—— chloride, melting point of, ii, 357. 

ane chlorosulphides, i ii, 533. 

—— detection of, ii, 192. 

— estimation of, ii, 299. 

—— improvements in Reinsch’s test for, 
Trans., 886, 

— iodide, solubility of, im methylenic 
- jodide, ii, 378. 

ee iodosulphides, i ii, 533. 

—— precipitation of, as pentasulphide, 
ii, 186. 

—— quantitative conversion of, into 
hydrogen arsenide, ii, 186. 

——— rubidium haloids, ii, 572. 

—— separation of, from antimony, 
bismuth, cadmium, and lead, ii, 186. 

— sublimation of, ii, 570. 

—— trisulphide, ubsorption and physio- 
logical action of, ii, 583. 

volumetric estimation of, ii, 554. 

Arsenical pyrites, ii, 418. 

Arsenious anhydride, action of, on the 
animal organism, ii, 136, 

— —— compounds of, with cesium, 
potessium, and rubidium haloids, 
ui, 572. 

—— —— compounds of, with sulphurie 
anhydride, ii, 66, 459. 

— estimation of, ii, 90. 

—— —— transformations of, in the 

organism, ii, 683. 

Arsenites, alkali, volumetric estimation 
of the alkali in, ii, 598. 

Artemisia gallica, occurrence of betaine 
and choline in, ii, 485: 

Artichokes, Jerusalem, alcoholic fer- 
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mentation of, with pure yeast, 
ii, 482. 

— carbohydrates of, i, 617. 

Asarone, ahschestahen of, ii, 154. 

Ash of plants, estimation of fluorine in, 
ii, 234. 

Asparagine, nutritive value of, ii, 27,177. 

—— physiological action of, ii, 27. 

Asparagus root, reserve proteid of, 
ii, 481. 

Aspergillus niger, fixation of nitrogen 
by, ii, 429. 

Aspidium filiz mas, ethereal oil from 
the root of, i, 625. 

Assay of gold bullion, limits of accuracy 
attained in TRANS., 700, 

Astochite, ii, "421, 

Asymmetry, p roduct of, ii, 561. 

Aticonic 4 i, 691. 

Atmospheres, speed of vaporisation of 
compounds in different, ii, 564. 

Atomic refraction of phosphorus, 
ii, 353. 

—— —— of the elements with respect 
to sodium light, ii, 253. 

Atomic weight, determination of, by 
the method of limit, ii, 316. 

—— determinations, collective dis- 
cussions of, Trans., 37. 

-——— —— —— from the time of Berze- 
lius to that of Stas, TrRans., 22. 

— — — from 1860 to 1881, 
Trans., 37, 

—— — — list of papers by Stas 
on, TRANS., 36. 

—— —— — methods desirable to be 
_ pursued in, TRANs., 46, 

— — — since 1882, list of papers 
on, TRANS., 38. 

—_— general method for the caleu-. 
lation of, from the data of a chemical 
analysis, ii, 317. 

—— ——- of barium, ii, 463. 

—— —— of boron, ii, 207; Trans. 


209. 

— — of cadmium, ii, 168. 

—— —— of carbon, ii, 165. 

— — of cobalt, ii, 469, 574. 

—— —— of contained. metals, and the 
magnitude of the angles of crystals 
of isomorphous series, connection 
between, TRans., 337. 

“ThrTT ToPTTT Oe OO er, ii, 12, 

—— of lead, Stas’s determinations 

~ of, i ii, 277. 

—— — of nickel, i ii, 212, 469, 574. 

-—— of oxygen, ii, 163. 

Oe ladium, i ii, 73, 284. 

—— —— of thallium, ii, 322. 

—— weights, new system of, ii, 267. 

— — of the elements, early history 
of investigation as to, Trans., 16. 
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Atomic weights, Stas’ determinations of, 


ii, 451; TRans., 24. 

Atoms, specific heat and mechanical con- 
stitution of, ii, 59. 

—— the measurement of the relative 
masses of the, of the chemical ele- 
ments, TRANS., 1. 

Atropine, apoatropine, and belladonine, 
relation between, i, 491. 

— effect of, on the action of the 
kidney, ii, 542. 

—— physiological action of, ii, 222. 

Augite in a Minnesota gabbro, i ii, 78. 

Augites, ii, 130. 

Auramines, i, 472. 

Aurochlorocaffeine, TRAns., 201. 

Aurosoauricchlorideand bromide, ii, 126. 

Avidities of some compounds of weak 
acid character, Proc., 1898, 144. 

Avidity of acids in aqueo-alcoholic solu- 
tion, ii, 157. 

Azelaic acid, ketone from, i i, 558. 

—_— synthesis of, i, 695. 

Azine dyes, synthesis of, i, 15. 

Azines, ammonium derivatives of, i, 282. 

—— from dilydroxydiketotetrahydro- 
naphthalene, i, 356. 

— of the lapachol group, TRANS., 
1376. 

Azoallyltolyl, i, 704. 

Azobenzene, origin of colour in, PRroc., 
1892, 194. 

—— pariodo-, reduction of, i, 330. 

om-Azobenzenedicarboxylic acid, i, 210. 

Azobenzeneinduline, amido-, i,. 335. 

4-Azobenzenepyrazolone, i, 428. 

Azobenzenepyrazolonecarboxylic 
i, 367. 

Azobenzoic acid, action of phosphoric 
chloride on, i, 165. 

Azobenzyl alcohols, ortho- and para-, 
i, 201. 

Azocarmine, i, 339. 

Azo-compounds, heats of combustion of, 
ii, 59. 

meta-,.PRoc., 1898, 126. 

— — mixed, i, 84. 

— — nitramido- 
oxy-, i, 570. 

— —— of the ortho-series, “TRans. hs 
923. 

— — ortho-, 
Trans., 936. 

—— —— reduction products of, i, 327. 

o-Azodibenzylaniline, i, 201. 

o-Azodibenzylparatoluidine, -, i, 201. 

Azo-group, intramolecular formation of, 
i, 201. 

Azoimide, formation of, from aromatic 
azoimides, i, 90. 

—— new synthesis of, i, 463. 

—— preparation of, ii, 372. 
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and nitrohydr- 
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Azosulphonic acids, nitramido- ‘and 


nitrohydroxy-, preparation of, i, 570.. 
p-Azotoluene, preparation of, "TRANS. hy 
1398. 


Azoxybenzoic acids, i, 164. 
action of phosphoric chloride 
on, i, 165. 


B. 


Bacillus pluviatilis, ii, 83. 
radicicola, fixation of nitrogen by, 
ii, 588, 

Bacteria, fixation of nitrogen by, ii, 429. 

-— leguminous, power of propagation 
of, in a soil, ii, 32. 

— of the stomach, ii, 223. 

Bacterium in urine, production . of 
hydrogen sulphide and methyl mer- 
captan by, ii, 335. 

Bacteroids, ii, 590. 

— the assimilation of free nitrogen 
by Leguminose connected with the 
production of, ii, 588, 

Balance sheet of the Chemical Society, 
from March 18th, 1892, to March 
16th, 1893, Trans.,.748. 

—— — of the Research Fund, from 
March 18th, 1892, to March 16th, 
1893, TRANS., 749. 

Barbituric acid, thermochemistry of," 
ii, 360. 

Barium and strontium bromides, sepa- 
ration of, by means of amyl alcohol, 
ii, 241. 

arsenates, ii, 273. 

—— atomic weight of, ii, 463. 

— calcium and strontium, separation 
of, ii, 436. 

—— carbide, preparation of, i, 62. 

carbonate, solubility of, ii, 520. 

—— dextroethoxysuccinate, TRANS., 
235. 

—— dextromethoxysuccinate, TRaNs., 
226. 

— elimination of, from strontium 
salts, ii, 209. 

—— estimation of, in presence of calc- 
ium and strontium, ii, 47. 

—— flame spectrum of, ii, 402. 

—— fluoride, ii, 414. 

— glycerate, active and inactive, 
TRans., 298, 

—_— oxide, action of a high temperature 
on, ii, 167. 


_ —— permanganate, ii, 324. 


—— peroxide, estimation of, ii, 86. 
—— —— dissociation of, ii, 71. 
sulphate, influence of nitric acid 
and aqua regia on the precipitation 
of, ii, 552. 
—— — retention of iron salts by, ii, 73. 
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Barium sulphate, solubility of, ii, 520. 

— ——treatment of, in analysis, 
ii, 552. 

—— sulphite, ii, 456. 

- —— zincoxide, ii, 118. 

Barium-group, quantitative separation 
of, ii, 92. 

Barley, assimilation of nitrogen by, 
ii, 33. 

—- nce of betaine and choline 
in the sprouts of, i, 684. 

—— relative value of ammonium sulph- 
ate and sodium nitrate as manures for, 


ii, 593. 

Bases and acids, distribution of, in a 
solution containing calcium, magne- 
sium, and carbonic and sulphuric 
acids, Trans., 696. 

weak, dielectrical conductiv- 
ity of mixtures of, ii, 356. 

—— aromatic, spectrophotometric in- 
vestigation of, i, 464. 

—— —— spectrophotometric investiga- 
tion of the salts of, i, 333. 

—— from oil of polei, i, 115. 

organic, action of metaphosphoric 
acid on, i, 452. 
—— in the juice of flesh, i, 55. 

— —— coefficients of affinity of, 
ii, 407. 

Basic slag, estimation of phosphoric 
acid in, ii, 88. 

Batteries, secondary, 
ii, 3, 4. 

Battery, cadmium and ammonium chlor- 
ide, ii, 402. 

— Leclanché, ii, 355, 402. 

Meidinger, ii, 355. 

—— secondary, chemistry of, ii, 150. 

Beer, detection of “saccharin” in, 
ii, 504. 

—— estimation of acids in, ii, 53. 

Beeswax, analysis of, ii, 351, 397. 

analysis of, by Hibl’s method, 
ii, 198. 

Beet, effect of “pom nee manuring on 
the amount of sugar and the value of, 
ii, 228. 

—— acid from leaves of, ii, 85. 

Behenic acid, i, 548. 

Behenolic acid, i, 551. 

action of sulphuric acid on, 


chemistry of, 


i, 393. 

— — oxidation 
i, 305. 

Belladonine, atropine, and apoatropine, 
the relation between, i, 491. 

Benzal chloride, orthochloro-, condensa- 
tion of, i, 351. 

Benzalacetonaphthol, i, 652. 

Benzalace ionaphthol, i, 652. 

Benzalamidacetal, i, 300. 


products of, 
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4-Benzalazipyrazolone-3-carbonylbenz- 
alhydrazine, i, 730. 

Benzaldehyde, action of amides on, 
i, 712. 

—— action of, on ethylic oxalacetate, 
i, 714. 

— carbamide and ethylic acetoacet- 
ate, interaction of, i, 649. 

— condensation of, with acetone and 
carbamide, i, 648. 

— condensation of, with §-benzoyl- 
phenylhydrazine, i, 86. 

—— condensation of, with deoxybenz- 
oin, i, 353. 

— condensation of, with glycocine, 
i, 166. 

—— condensation of, with hippuric 
acid, i, 167. 

—— hydrazone of, oxidation of, i, 98. 

melting point of, ii, 357. 

—— metanitro-, conversion of, into 
acetamidobenzoic acid in the anima) 
organism, ii, 544. 

—— molecular weight of, in the liquid 
state, TRANs., 1101. 

—— orthochloro-, preparation and 
nitration of, i, 160. 

—— orthochloronitro-, hydrazone of, 
Trans., 1353. 

—— phenylpropylthionamate, i, 703. 

Benzaldehydeamylthionamic acid, 


i, 505. 
Benzaldehydedicarboxylic acid, i, 593. 
Benzaldehydeisobutylthionamic acid, 
i, 505. 


_ Benzaldehydemetachlorophenylhydr- 


azone, ns., 871. 
Benzaldehydeparachlorophenylhydr- 
azone, TRANS., 873. 
Benzaldehydephenylhydrazone, tetr- 
azone from, i, 461. 
Benzaldehydephenolparathionamic acid, 
i, 517 


i, 517. 

Benzaldehydepropylthionamic acid, 

i, 505. 

Benzaldoxime, orthochloronitro-, action 
of alkalis on, TRANs., 1348. 

—  — preparation of, TRANs., 
1347. 

—— methyl ether, orthonitro-, i, 710. 

a-Benzaldoxime benzyl ether, action of 
phenylhydrazine on, i, 87. 

—— formation of benzonitrile from, 
i, 89. 

—— metanitro-, action of phenylhydr- 
azine on, i, 87. 

—— methyl ether, action of phenyl- 
hydrazine on, i, 88. 

8-Benzaldoxime, action of bromine on, 
i, 332. 

— ethyl ether, action of phenylhydr- 
azine on, i, 88. 
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Benzaldoximes, orthonitro-, isomeric, 
i, 709. 

4-Benzalpyrazolone, i, 428. 

Benzalpyrazolonecarbonylbenzalhydr- 
azine, i, 367. 

Benzalpyrazolonecarboxylic acid, i, 367. 

Benzaltetrazylhydrazine, i, 441. 

Benzamarone, i, 589. 

— distillation of, i, 353, 589. 

— metanitro-, i, 589. 

Benzamarones, stereoisomeric, i, 352. 

Benzamide, metamido-, action of thionyl 
chloride on, i, 554. 

—— orthamido-, derivatives of, i, 574. 

Benzamidoacetophenone, i, 531. 

Benzene, action of chloral on, i, 718. 

— action of phenylthiocarbimide on, 
i, 153. 

—— bromo-, melting point of, ii, 357. 

——chloro-, critical temperature of, 
ii, 446. 

—— —— melting point of, ii, 357. 

—— —— molecular weight of, in the 
liquid state, Trans., 1100. 

— condensation of, with ethyl, propyl, 
isobutyl, and hexyl alcohols, i, 634. 
— condensation of, with normal a- 

herylene, i, 635. 

— constitution of, i, 603. 

— critical constants of, ii, 446. 

— depression of the freezing point 
of, by dissolved substances, TRANs., 
1019. 

—— depression of the freezing point of 
naphthalene by, TRans., 1027. 

— di- and tri-iodochlorides, i, 149. 

—— heat of vaporisation of, ii, 446. 

— hexiodo-, i, 14. 

—— hydro-derivatives of, i, 255. 

—— hydrogenation of, i, 150, 460. 

—— iododichloride, chloro- and bromo-, 
i, 696. 

—— —— metanitro-, i. 506. 

—— iodo-, m. p. of, ii, 357. 

— iodsoso-, i, 149, 505, 507, 696. 

— — bromo-; i, 696.] 

—— — chloro-, i, 697. 

— —— derivatives of, i, 149, 696. 

—— —— metanitro-, i, 506, 561. 

—- —— orthochloro-, i, 506. 

—— —— orthonitro-, i, 561. 

—— —— parabromo-, i, 257. 

—— —— paranitro-, i, 257, 561. 

—— —— reaction of, i, 256. 

—— iodoxy-, i, 150, 506, 696. 

— —- bromo-, i, 696. 

— — chloro-, i, 697. 

— —— metanitro-, i, 506. 

— — orthochloro-, i, 506. 

— — orthonitro-, i, 561. 

—— —— parabromo-, i, 257. 

——~ —— paranitro-, i, 561. 
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Benzene, iodoxy-, preparation of, i, 256. 

— an as rotation of, ii, 442. 

—— molecular weight of, in the liquid 
state, Trans., 1100. 

— nitro-, action of aluminium 
chloride on, i, 161. 

— — detection of, ii, 306. 

direct conversion of aniline 
into, i, 323. 

—- —— electrolytic reduction of, 
i, 323, 406, 566. 

—— —molecular weight of, in the 
liquid state, Trans., 1101. 

—— nitroso-, i, 326. - 

—— orthodinitro-, preparation of, 
i, 256. 

—— thionylamidoazo-, i, 517. 

Benzeneazoacetylacetone, acetyl and 
benzoyl derivatives of, i, 84. 

Benzeneazocatechol, i, 410. 

paranitro-, i, 410. 

Benzeneazo-8-ethylnaphthylamine, 
i, 284. 

Benzeneazometacresetoil, reduction of, 
i, 330. 

Benzeneazo-a-naphthalene, i, 275. 

Benzeneazo-8-naphthol, reduction of the 
acetyl derivative of, Trans., 930. 

hloro-, reduction of the 
acetyl derivative of, Trans., 933. 

Benzeneazoorthocresetoil, reduction of, 
i, 330. 

Benzeneazoorthohydroxymetatoluic 
acid, i, 341. 

Benzeneazophenetoil, reduction of, 
i, 327. 

Benzene-derivatives, action of nascent 
bromine on, i, 560. 

Benzenediazoic acid, i, 326, 327. 

Benzene-a-hydrazonaphthalene, i, 276. 

Benzeneindulines, i, 333. 

Benzene-series, cryoscopic studies in the, 
i, 270. 


derivatives of, 


i, 508. 
Benzenesulphonamide, action of form- 
aldehyde on, i, 714. 
Benzenesulphonamides, i, 168. 
Benzenesulphouates, aromatic, i, 478. 
Benzenesulphoneamidoazobenzene, 
i, 168. 
Benzenesulphonebenzidine, i, 168. 
Benzenesulphonic acid, cryoscopic be- 
haviour of, i, 270. 
— — nitroso-, nature of, i, 168. 
— acids, amido- and alkylamido- 
affinity coefficients of, ii, 450. 
Benzenoid hydrocarbons, molecular re 
fractive power of, ii, 57. 
Benzenylbromoximeacetic acid, i, 502. 
Benzenylchloroximeacetic acid, i, 501. 
Benzenylchloroximeglycollic acid, i, 501. 
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Benzenylethyltolylenediamine, i, 286. 
Benzenylfluoroximeacetic acid, i, 502. 
Benzenylimidenitrile, i, 711. 
Benzenylnitritoximeacetic acid, i, 502. 
Benzethyleneamide, orthamido-, i, 574. 
Benzhydrazine, orthamido-, i, 574. 
Benzhydroxamacetic acid, i, 502. 
Benzhydroxamic acid, stereoisomerism 
of, i, 510, 572, 710. 
Benzhydrylamine salts, i, 703. 
thionyl-, i, 703. 
Benzidine, preparation of, i, 469, 470. 
om-Benzidinedicarboxylic acid, i, 210. 
Benzilam, Trans., 474. 
Benzilamidotertiarybutylphenazine, 
i, 637. 
Benzile, action of diorthamidodiphenyl 
on, i, 96. 
chloro-, condensation of, with 
phenol and'with mono- and di-methyl- 
aniline, i, 354. 
—— hydrazones of, i, 208. 
— combination of orthodiamidodi- 
phenyl with, i, 96, 588. 
— condensation of with diamidodi- 
tolyi, i, 588. 
— reduction of, with hydriodic acid, 
Trans., 770. 
a-Benziledioxime, action of phenyl- 
hydrazine on, i, 97. 
Benziledioximes, i, 474. 
Benzilehydrazone, reduction of, i, 354, 
Benzilenitrotertiarybuty]phenazine, 
i, 637. 
y-Benzileoxime, action of phenylhydr- 
azine on, i, 97. 
Benzileoximehydrazone, acetyl deriva- 
tive of, i, 354. 
Benzileoximes, i, 97, 354, 474. 
salts of, i, 354. 
a-Benzilephenylhydrazine and its de- 
rivatives, i, 97. 
oxidation of, i, 98. 
Benzimidazole, nitro-, i, 436. 
Benzimidazole-2-carboxylic acid, i, 436. 
Benzimidazole-chioral, 1, 438. 
Benzimidazole-2 : 2’-dicarboxylic acid, 
i, 436. 
Benzimidazole-ring, opening of the, 
i, 487. 
Benzimidazoles, addition of chloral to, 
i, 438. 

——— behaviour of the 2’-methyl group 
in, i, 435. 

— constitution and formation of, 
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* i, 433. 
Benzimide ethyl ether, action of hydr- 
azine, on, i, 711. 
Benzoic acid, action of phenylic iso- 
cyanate on, i, 362. 
—— —— iodoso-, i, 507, 577, 713. 
Kine iodoxy-, i, 577, 713. - 


SUBJEOTS. 
Benzoic acid, orthochloro- and ortho- 
bromo-, preparation of, i, 641. 
— — orthoiodo-, i, 577. 
—— —— paraiodosometanitro-, i, 578. 
—— paraiodoxymetanitro-, i, 578. 
Benzoi¢ acids, amido-, action of light 
on, i, 641. 
—— — distinction between, 
i, 641. ° 
a isomeric, solubility of, 
in various solvents, i, 413, 465. 
— —nitro-, action of light on, i, 642. 
Benzoic anhydride, iodoso-, i, 578. 
— preparation of, i, 92. 
Benzoic chloride, action of aluminium 
chloride on, i, 578. 
— —— action of hydrazine hydrate 
on, i, 411. 
—— — action of, on ammonia, ii, 145. 
o-Benzoicsulphinide, detection of, ii, 606. 
action of phosphorus pentachloride 
on; i, 715, 716. 
Benzoin, condensation of acetone with, 
i, 219. 
gum-, i, 480, 481, 666. 
Benzonitrile, formation of, from a-benz- 
~ aldoxime, i, 89. 
— molecular weight of, in the liquid 
state, TRaNs., 1101. 
— orthobromo-, i, 95. 
— orthochloro-, i, 716. 
Benzoparaphenanthroline, i, 604. 
Benzophenone, ortho- and para-chloro-, 
hydrazones of, i, 208. , 
— orthiodo-, i, 577. 
r — oxime, orthobromo-, i, 95. 
Benzophenones, symmetrical, vximes of, 
i, 97. 
Benzo-5-phenylpyridazolone, i, 368. 
Benzophlobaphen, i, 481. 
Benzoquinone, action of hydrogen 
chloride on, i, 322. 
chlorine and bromine additive pro- 
ducts of, i, 320. 
— and its derivatives, i, 480, 


_ Benzoresinylic benzoate, i, 666. 
Benzotoluidide, nitroso-, i, 154. 
Benzotrichloride, orthochloro-, 
densation of, i, 351. 

Benzoyl, detection of, in organic com- 
pounds, ii, 395. 

—— péroxide, molecular weight of, 
i, 579. 

Benzvylacetic acid, action of diazo- 
benzene on, i, 157. 

—— anilide, i, 369. 

Benzoylacetone, benzoyl-derivatives of, 
i, 577." 

condensation of, with carbamide, 

i, 129. ° 

8-Benzoylacrylic-aeid, i, 302. 


con- 
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Benzoylamidoacetal, i, 300. 
Benzoylamidocinnamic acid, i, 582. 
— —— sodium salt of, i, 580, 
— lactimide, i, 580. 
o-w-Benzoylamidoethylbenzoic acid, 
i, 529. 
a-Benzoylamidophenylpropionie acid, 
i, 581. 
Benzoyl-a-anisaldoxime, i, 88. 
—— action of phenylhydrazine on, i, 88. 
Benzoylbenzacetonitrile, i, 314. 
Benzoyl-a-benzaldoxime, i, 88. 
—— action of phenylhydrazine on, i, 88. 
3’-Benzoylbenzimidazole, i, 437. 
o-Benzoylbenzoic acid, action of hydro- 
xylamine on, i, 466, 589, 
— — oxime, i, 467. 
Benzoylbenzylbenzamide, i, 706. 
a-Benzoyl-8-benzylhydroxylamine, 


i, 706. 
8-Benzoyl-a-bis-diphenylformamidy1- 
phenylhydrazine, i, 463. 
Benzoylbromocarbazole, i, 349. 
Benzoyleatechol, i, 410. 
Benzoylcinchonine, i, 678. 
Benzoyldiacetonitrile, i, 314. 
Benzoyldiazobenzene, i, 200. 
Benzoyldibromocarbazole, i, 349. 
Benzoyldibromothymol, i, 317. 
Benzoyldihydromethylketole, i, 522. 
Benzoyldiphenyl and aluminium chlor- 
ide, compound of, i, 579. 
Benzoyl-nor-r-ecgonine, i, 537. 
Benzoyl-l-ecgoninenitrile, i, 445. 
Benzoyl-r-ecgoninenitrile, i, 445. 
Benzoylformamide, orthobromo-, i, 95. 
Benzoylformanilide, i, 474. 
Benzoylformic acid, orthobromo-, i, 95. 
Benzoylformoxime, action of phenyl- 
hydrazine on, i, 170. 
—— parabromo-, i, 160. 
Benzoylguanine, i, 309. 
Benzoylhydrastinine, i, 117. 
i-Benzoylhydrocoton, i, 718. 
Benzoylhydroisocarbostyril, i, 529. 
Daag iptenghyteetinine hydrate, 
i, 118. 
Benzoylhydroxylamineacetic acid, i, 502. 
Benzoyl-a-metanitrobenzaldoxime, i, 88. 
—— action of phenylhydrazine on, 


i, 88. 
Benzoylnicotine, i, 736. 
Benzoylnitrobromocarbazole, i, 349. 
Benzoylorthamidoacetophenone, i, 49. 
Benzoyl-a6-oxynaphthindone, i, 338. 
Benzoylphenylbutylene, i, 463. 
Benzoyl-8-phenylethylamine, i, 703. 
B-Benzoylphenylhydrazine, condensa- 

tion of, with aldehydes, i, 86. 


Benwoylpseudotropeine, derivatives of, 


1, 58. 
Benzoylquinol, i, 571. 
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Benzoyltetrahydroisoquinoline, i, 529. 
Benzoyltriphenylbutyronitrile, i, 353. 
Benzsynaldoxime methyl ether, ortho 
nitro-, i, 710. 
—— orthonitro-, i, 710. 
Benzylacetanilide, orthamido-, i, 438, 
Benzylacetoparabromaniline, orthaceto-, 
i, 439. 
Benzylacetoparatoluidide, 
i, 439, 
Benzylamidacetai, i, 300. 
Benzylamine, action of thionyl chloride 
on, i, 515, 708. ; 
—— and phenacyl bromide, interaction 
of, Trans., 1355. 

—— preparation of, Trans., 1311, 
sulphate, orthonitro-, i, 415. 
Benzylaminephenylsulphone, i, 204. - 
Benzylaniline dihydrochloride, orth- 

amido-, i, 439. : 
Benzylanilinephenylsulphone, i, 204. 
Benzylbenzaldoxime, i, 706. : 
— action of phenylcarbimide on, 


orthamido-, 


_ i, 208. 

o-Benzylbenzamide, i, 16. 

o-Benzylbenzylamine, i, 16. 

Benzylchloramine, i, 296. 

Benzyldeoxybenzoin, iodo-, i, 351. 

Benzyldichloramine, i, 296. 

Benzyldihydroxypyridine, TRans., 259. 

Benzyldimethylpyrimidine, i, 735. 

4-Benzyl-2 : 6-diphenylpiazine dihydr- 
ide, Trans., 1366. 

—— — hydrochloride, Trans., 1373. 

5-Benzyl-2 : 6-diphenylpiazine, TRans., 
1372. 

Benzylethylamine, orthonitro-, i, 51, 

Benzylethylformamide, orthonitro-, 
i, 51. 

Benzylfumarimide, i, 264. 

Benzylhydroxylamine benzylthiohydr- 
oxylamate, 1, 702. 

—— thionyl-, i, 702. 

8-Benzylhydroxylamine, nitroso-, the 
two isomeric benzyl derivatives of, 
i, 572. 

Benzylic.alcohol, orthamido., i, 21. 

— — — action of carbon bi- 
sulphide on, i, 25. 

— — — salts of, i, 20, 23. 

—— —— orthonitro-, i, 20. 

— — — aalts of, i, 20. 

— alcohols, azo- and hydrazo-, i, 201. 

—— bisulphide, orthonitro-, i, 17. 

—chloride, action of aluminium 
chloride on, i, 561. , 

—— —— melting point of, ii, 357. , 

—— —— orthocyano- and orthonitro-, 
i, 16. 

—— orthonitrophenylic ether, ortho- 
nitro-, i, 198. é 


‘ho silicate, i, 74. 
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Benzylic thiocyanate, orthamido-, i, 17. 
—— orthonitro-, i, 17. 
Benzylideneallylparatolylhydrazine, 
1 


, 704. 
Benzylidenecollidinedicarboxylic acid, 
i, 647. 
Benzylidenedeoxybenzoin, i, 351, 352, 
353, 589. 
Benzylidenediacetamide, i, 713. 
Benzylidenediformamide, i, 712. 
Benzylidenedimethylbenzimidazole, 
i, 435. 
l-Benzylidenementhylamine, i, 724. 
v-Benzylidenementhylamine, i, 725. 
Benzylideneorthamidobenzylic alcohol, 
i, 23. 
— —— metanitro-, i, 23. 
Benzylideneparamethoxycinchoxinic 
acid, i, 72Y. 
Benzylideneparamidophenol, 
point of, i, 273. 
Benzylideneperinitronaphthylamine, 
Trans., 1061. 
Benzylidenephenylpyrazolidine, i, 611. 
Benzylidenetolazone, i, 733. 
Benzylideneureide, metanitro-, i, 645. 
Benzylidenexylidine, i, 516. 
Benzylmalimides, i, 264. 
Benzylmetamidobenzoic 
nitro-, i, 209. 
Benzylmetamidophenyl orthonitro- 
benzyl ether, orthonitro-, i, 198. 
Benzylmethylaminepheny sulphone, 


melting 


acid, ortho- 


i, 204. 
Benzylmethylphenylbenzenylamidine, 
i, 205. 
Benzylorthotoluidine, ortho- and para- 
nitro-, i, 198. 
Benzylorthotoluylamide, orthamido- and 
orthonitro-, i, 50. 
Benzylparabromaniline, orthonitro-, 
i, 438. 
Benzylparatoluidine, orthamido-, i, 439. 
itro-, i, 198. 
Benzylparatoluylamide, orthonitro-, 
i, 50. 


i, 50. 
Benzylpentethylbenzene, i, 409. 
»-Benzylpenthiazoline, i, 427 
Benzylphenanthridone, i, 722. 
Benzylphenylbenzenylamidine, i, 204. 
Benzylphenylbenzylthiourea, isomeric 
form of, TRaNs., 538. 
Benzylphenylhydrazine, symmetrical, 
i, 371 


B-P vlphenylhydrazine, i, 453. 
1-benzylphthalazone, i, 348. 
Benzylphthalimide, orthonitro-, i, 415. 
—— preparation of, i, 49. 
Benzylpropionamide, orthamido-, i, 51. 
—— orthonitro-, i, 50. 
Benzylsuccinimide, orthonitro-, i, 415. 
Benzylthioethylphthalamic aeid, i, 30. 
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o-Benzyltoluene, diamido-, i, 568. 
—— nitramido-, and its derivatives, 
i, 567. 
4-Benzyl-1 : 2: 6-triphenylpiazine  di- 
hydride, Trans., 1374. 
Bergapten, i, 342. 
—— nitro-, i, 342. 
Beryl, phosphoric acid in, ii, 215. 
preparation of glucina from, 
Trans., 909. 
Beryllium ammonium fluoride, ii, 373. 
experiments with wheat on the 
substitution for magnesium of, 
ii, 228. 
oxide, preparation of, from beryl, 
Trans., 909. 
—— sulphite, basic, ii, 456. 
Betaine, action of alkalis on, i, 498. 
— occurrence of, in the sprouts of 
barley and wheat, i, 684. 
occurrence of, in wormseed, ii, 485. 
Betelphenol, thermochemistry of, ii, 154. 
Beyrichite from Altenkirchen, ii, 18. 
Biacenaphthylidenediketone, i, 657. 
Biacridonyl, i, 650. 
Bidiphenylethylene, i, 38; Proc., 1892, 
192 


Bile duct, influence of the ligature of, on 
metabolism, ii, 329. 
—— estimation of cholic acid in, ii, 220. 
— of the ox, the acids of, ii, 220, 383. 
—— pigments, chromic acid as a re- 
agent for, in urine, ii, 200. 
—— —— detection of, in urine, ii, 398, 
Birch bark, products of the dry distilla- 
tion of, i, 130. 
Birds, urea in the blood of, ii, 581. 
Birotation of some sugars, i, 125, 
Bisdihydrosantinic acid, i, 426. 
Bisdimethoxymetindolone, i, 372. 
a-Bisdiphenylformamidylphenylhydr- 
azine and its derivatives, i, 461. 
Bismetindolone, i, 372. 
Bismuth, action of hydrochloric acid on, 
ii, 172 
— ammonium 
Trans., 547. 
— — fluoride, ii, 373, 
detection of, ii, 192. 
— electrolytic estimation of, ii, 95. 
— electrolytic separation of, from 
cadmium, ii, 496. 
electrolytic separation of, 
cobalt, ii, 497. 
— electrolytic separation of, from 
cobalt, nickel, and zine, ii, 497. 
— electrolytic separation of, from 
copper, ii, 495. 
— electrolytic separation of, 
lead, ii, 495. 
electrolytic separation of, 
mercury, il, 496 


chlorobromides, 


from 


from 


from 
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Bismuth, electrolytic separation of, from 
nickel, ii, 496. 

—— gallate, basic, i, 643. 

— haloids, interaction 
haloids with, Trawns., 540. 

— iodide, solubility of, in methylenic 
iodide, ii, 378. 

—— metallurgy of, ii, 534. 

—— potassium chlorobromides, TRANs., 
546. 

— lol, i, 644. 

— ea of arsenic from, ii, 186. 

—— separation of silver from, ii, 493. 

— triacetylgaliate, basic, i, 644. 

— sulphites, ii, 456. 

Bismuth-antimony-zine alloys, ii, 522. 

Bismuth-cadmium-zine alloys, ii, 522. 

Bismuth-silver-aluminium alloys, 

ii, 416, ‘ 
Bismuth-silver-zine alloys, ii, 15. 
Bismuth-tin-aluminium alloys, ii, 415. 
Bismuth-tin-zine alloys, ii, 15. 

Bitumen in the crystalline rocks of 
Sweden, ii, 326. 

Black-earth, analyses of, ii, 293. 

Blasting-gelatins, analysis of, ii, 196. 

Bleaching powder, constitution of, 
ii, 209, 277, 372. 

— — estimation of calcium chlor- 
ide, chlorate, and hypochlorite in, 
ii, 388. 

— — specific gravity of solutions 
of, ii, 488. 

Blood, alkalinity of, during muscular 
work, ii, 218. 

— coagulation of, ii, 426. 

—— composition of the small plates in, 
ii, 22. 

—— defibrinated, influence of acids and 
alkalis on, ii, 332. 

—— dextrose in, ii, 81. 

—- diastatic action of the serum of, 
ii, 333. 

— diastatic ferment in, ii, 581. 

—— gases of, during anesthesia, ii, 540. 

—— lactic acid in, ii, 136. 

—— occurrence of glycogen in, ii, 176, 
333, 541. 

—— of birds, urea in the, ii, 581. 

—— of certain mollusca, d-achroglobin 
from, i, 615. 

— - Chitons, respiratory globulin in, 
1, . 

—— of peptonised animals, gaseous 
tension in, ii, 131. 

~— worms, respiratory pigment in, 
1, le 

—— precipitation of proteids from, 
preparatory to the estimation of 
sugar, ii, 398, 

Blood stains, chemico-legal examination 
of, ii, 312. 


of alkali 
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Blood-corpuscles, action of physiological 
saline solution on, ii, 426. 

— —— estimation of the volume of, 
ii, 331, 332. 

—_—_— influence of acids and 
alkalis on the determination of the 
osmotic pressure in relation to, 
ii, 175. 

— —— — volume and amount of 
proteid in single, ii, 332. 

Blood-serum, conversion of starch into 
sugar by means of, ii, 187. 

Blow-pipe analysis, origin of, ii; 342. 

Blueite not a distinct species, ii, 535. 

Boiling point apparatus, Beckmann’s, 

applications of, 1i, 260. 

Boiling points of homologous com- 
pounds, Proc., 1898, 145. 

Bone, mucin in, ii, 134. 

Bone-black, estimation of iron and 
aluminium in, 498. 

Bone-meal, analysis of, ii, 389. 

Bones, fluorine in, ii, 81. 

Borates, action of sulphur and water on, 
ii, 205. 

Borax, manufacture of, ii, 460. 

—- solution, normal, ii, 294. 

— use of, for standardising acids, 
ii, 232. 

Boric acid, estimation of, ii, 491. 

influence of, on the electrical 
conductivity of aqueous solutions of 
organic acids, ii, 506. 

Bornesitol, i, 295. 

Bornylic acetate, i, 660. 

—— occurrence of, in the ethereal 

oils of Abies sibirica and A. pectinata, 
i, 224, 

—— butyrate, i, 660. 

—— formate, i, 660. 

—— propionate, i, 660, 

valerate, i, 660. 

Boron, atomic refraction of, ii, 517. 

—— atomic weight of, ii, 207; TRaANs., 

—— bromide, combination of, 
phosphorus bromides, ii, 518. 

—— carbide, ii, 570. 

—— estimation of, ii, 435. 

—— phosphorus bromide, ii, 518. 

—— presence of, in tomatoes, chick- 
peas, and Iris germanica, ii, 225, 227. 

—— specific heat of, ii, 404. 

Brain, proteids of the, ii, 479. 

Brandite, ii, 420. 

Brassidic acid, constitution of, i, 551, 

oxidation of, i, 550. 

oxy-, i, 393. 

—— —— transformation of, into oleic 
and iso-oleic acids, i, 550. 

Brassylic acid, i, 306. 

Brazilin methyl ether, i, 225. 


with 
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Brazilite, ii, 286. 
Bread, digestibility of, ii, 24, 580. 
—— estimation of fat in, ii, 197. 
—— mouldy, changes in, ii, 545. 
—— nutritive value of, ii, 24. 
Bright’s disease, transformation of the 
albumin of the urine in, ii, 30. 
Bromal borneolates, i, 526. 
Bromine, atomic refraction of, ii, 254. 
—— chlorine and iodine, detection of, 
in admixture, ii, 343. 
separation and estima- 
tion of, ii, 42, 183, 295, 595. 
—— estimation of, in mineral waters 
and mother liquors, ii, 595. 
heat deeloped by the combination 
of, with unsaturated paraffinic com- 
pounds, ti, 444. 
—— liquid, absorption of light by, 
ii, 561 
—— separation of iodine from, TRays., 
1051. 
Bromoborates, ii, 518. 
Bromoform, action of stannic chloride 
on, i, 121. 
action of titanic chloride on, 
i, 121. 
Bronze, estimation of aluminium in, 
ii, 49, 243. 
Brushite, ii, 577. 
Bryogenin, i, 424. 
Bryonin, i, 424. 
Bryony root, active principle of, i, 424. 
Bryoresin, i, 424. 
gr estimation of carbonic an- 
ride in the air of, ii, 240. 
Bulbocspnine, i i, 492. 
Bunte’s salt, i, 416. 
Burette for rapid titration, Proc., 
1898, 182. 
Burner for light petroleum, ii, 368. 
—— laboratory, 1i, 368. 
Butallylmethylearbinthionylamine, 
i, 702. 
Butane, secondary nitro-, i, 243. 
tertiary nitro-, i, 243. 
Butanetetracarboxylic acid, i, 253. 
Butenecarboxylic acid, pentachloro-, 
i, 698. 
«ys-Butenyl-3-hydroxytricarboxylic 
* acid, lactone of, i, 176. 
Butidine, pentachloro-, i, 698. 
Butine, pentachloro., i, 698. 
Butter, amount of lecithin in, ii, 543. 
—— analysis of, ii, 602. 
—— discrimination of, from margarin, 
ii, 603. 
estimation of the insoluble fatty 
acids in, ii, 308. 
estimation of volatile fatty acids 
in, ii, 197. 
from: cows variously fed, ii, 28. 
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Butter production, relative value of 
maize, silage, and field and fodder 
maize for, ii, 141. 

——Reichert’s process for, ii, 308. 

Butter-fat in milk, estimation of, ii, 252. 

modification of the Reichert- 
Meissl method for, ii, 396. 

— — sulphuric acid hydrolysis of, 
ii, 602. 

Butyl- -alcoholic fermentation, ii, 586. 

Butylamine ee 6-bromo-, i, 9. 

—— secondary, freezing points of 
aqueous solutions of, TRans., 176. 
—— tertiary, action of tertiary amylic 

iodide on, i, 128. 

action of tertiary butylic 
iodide on, i, 128. 

Butylbenzene, tertiary, 
i, 637. 

— — nitrodiamido-, i, 637. 

— — triamido-, i, 636. 

Butylchloral, condensation of, with 
acetone and acetophenone, i, 302. 

Butylchloralacetophenone, i, 302. 

v- -Butylethylene, i 1, 245. 

—— glycol, i, 245. 

Butylic alcohol, normal, molecular 
weight of, in the liquid state, TRans., 
1102. 

-—— bromide, action of bromine on, 
i, 62. 

—— chlorides, bromination of, i, 449. 

—— glycerate, active normal, Trays., 


nitrazimido-, 


—— glycerates, active and inactive, 
Trans., 516. 

— —— (secondary), active, TRaNs., 
519. 

— — (tertiary), attempts to pre- 
pare, TRANs., 521. 

Butylideneacetophenone, 
i, 303. 

o-Butylparaisopropyltoluene, i, 163. 


trichloro-, 


p-Butylphenol, tertiary, derivatives of, 


i, 636, 
— dinitro-, i, 636. 
Butylphenylenemethenylamidine, nitro- 

tertiary-, i, 637. 
Butylphenylenethenylamidine, nitroter- 

tiary-, 
eaten a-isonitroso-, i, 503. 
Butyramidoacetophenone, i, 531. 
Butyric acid, action of iodine on the 

silver salt of, i, 391. 

a-amidoxyl, i, 502. 
a-bromo- action of alcoholic 
potash on the anilide, toluidides, and 

naphthalides of, i, 51. 

preparation of, i, 65. 
a-isodibromo-, i, 134. 
— — molecular weight in the liquid 

state, TRANs., 1103. 
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Butyrie acid, solubility of the barium 
and calcium salts of, i, 547. 
Butyroanilide, a-bromo-, i, 52. 
Butyro-a-naphthalide, bromo-, i, 52. 
Butyro-8-naphthalide, a-bromo-, i, 52. 
Butyronitrile, a-amidoxyl.-, i, 502. 
Butyro-orthotoluidide, a-bromo-, i, 52. 
Butyroparatoluidide, a-bromo-, i, 52. 
Butyrylmalic acid, i, 501. 
— anhydride, i, 501. 
l-Butyrylmenthylamine, i, 724. 
r-Butyrylmenthylamine, i, 725. 
Butyrylorthamidoacetophenone, i, 48. 


C. 


Cacao beans, estimation of theobromine 
in, ii, 198. 

Cadinene, i, 102, 103. 

Cadmium alkali sulphates, crystallo- 
graphy of, Trans., 407. 

—— ammonium fluoride, ii, 373. 

—— atomic weight of, ii, 168. 

— detection of, ii, 192. 

— electrolytic estimation of, ii, 94, 
191. 

— electrolytic separation of, from 
bismuth, ii, 496. 

— electrolytic separation of, from 
copper, ii, 306, 496. 

—— fluoride, ii, 322. 

— glycerate, active and inactive, 
Trans., 308. 

— haloid salts of, action of, on piper- 
idine and pyridine, i, 43. 

—— phenylhydrazine sulphate, i, 268. 

—— separation of arsenic from, ii, 186. 

—— sulphite, ii, 277, 456. 

Cadmium-bismuth-zine alloys, ii, 522. 

Cadmium-lead-zine alloys, ii, 522. 

Cesium arsenic haloids, ii, 572. 

— aurobromide and aurochloride, 
ii, 68, 

—— borate, ii, 460. 

— cadmium sulphates, crystallography. 
of, Trans., 410. 


—— cobaltous sulphate, crystallography F 


of, Trans., 393. 

—— copper sulphate, crystallography 
of, Trans., 403. 

—— ferrous sulphate, crystallography 
of, Trans., 369. 

—— flame spectrum of, ii, 402. 

—— iodates, ii, 68. 

— lead bromides, ii, 322. 

—— —. chlorides, ii, 322. 

— —— iodide, ii, 322. 

—— magnesium sulphate, crystallo- 
graphy of, Trans., 349. ~ 

——— manganous sulphate, crystallo- 
graphy of, Trans., 376. 
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Cesium mercury haloids, ii, 69. 
— method of obtaining a persistent 
spectrum of, Trans., 140. 
—— nickelous sulphate, crystallography 
of, TRANS., 384. 
—— pentahaloids, ii, 68. 
—— permanganate, ii, 325, 
—— plumbichloride, ii, 523. 
—— quantitative separation of, ii, 521. 
—— salts, pure, preparation of, ii, 521. 
—— silver chloride, ii, 69. 
—— telluribromide, ii, 457. 
— tellurichloride, ii, 457. 
—— telluriodide, ii, 457. 
— zine sulphate, crystallography of, 
TRANS., 361. 
Caffeine, action of iodine on, i, 375. 
and coffee distillate, influence of, 
on metabolism, ii, 329. 
and theine, identity of, Trans., 
195. 
and theobromine, separation of, 
ii, 608. 
—— aurochloride, Trans., 198. 
— bromo-, action of zinc ethide on, 
i, 376. 
——chloro-,action,of potassium cyanide 
on, i, 376. 
estimation of, ii, 559. 
—— estimation of, in coffee, ii, 608. 
— estimation of, in tea, ii, 352, 608. 
—— mercuric chloride, TRANs., 199. 
—— potassium aurochloride, TRaNs., 


—— reaction of, with auric chloride, 
TRANs., 195. 

— salts of, i, 489. 

Calcium and strontium nitrates, quanti- 
tative separation of, with amy] alcohol, 
ii, 241. 

—— arsenates, ii, 274. 

—— barium and strontium, separation 
of, ii, 436. 

—— carbonate, action of dried hydrogen 
chloride on, ii, 208. 

— -— fusion of, ii, 117, 166, 167. 

— — solubility of, ii, 520. 

chloride, magnetic rotation of 
solutions of, ii, 442. 
—— dextroethoxysuccinate, TRANs., 
233. 
distribution of, in nature, ii, 373. 
estimation of, in basic slag, 
ii, 141. 

—— flame spectrum of, ii, 402. 

—— glycerate, active and inactive, 
TRANS., 297. 

—— lwvomethoxysuccinate, 
228. 

magnesium, carbonic and sulphuric 
acids, distribution of acids and bases 
in a solution containing, Trans., 697, 


TRANS., 
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Calcium, manganese, zinc, iron, and 
aluminium, separation of, ii, 600. 

—— manganites, ii, 416. 

—— methoxysuccinate, dextro-,TRANS., 
335. 

—— oxide, action of a high temperature 
on, ii, 167. 

-—— —— conditions of the absorption 
of carbonic ankydride by, TRANs., 
822. 

—— —— conditions of the absorption 
= sulphurous anhydride by, TRANs., 


—— —— inertness of, TRANs., 821. 

volatilisation of, ii, 508. 

~——— oxychloride, ii, 276. 

—— plumbate, dissociation of, ii, 524. 

—— phosphate, soluble,reversion of, in 
soil, ii, 431. 

volumetric estimation of, by 
means of uranium solution, ii, 301. 

salts, absorption of, in the intes- 
tine, ii, 582. 
separation of, from strontium, 

ii, 301. 

—— separation of, from zinc, ii, 344. 

— sucrates, i, 451. 

—— sulphite, ii, 456. 

—— — solubility of, ii, 520. 

from distillery residues, 

assay and org of, ii, 558. 

—— zincoxide, ii, 118. 

Calculus in muscle, ii, 334. 

Calves, full grown, deposition of albu- 
min during the fattening of, ii, 25. 

Camphanamide, i, 526. 

Camphananilide, i, 526. 

Camphanic acid, action of water on, 
i, 524. 

Camphanmethylamide, i, 526. 

Camphanphenylhydrazide, i, 526. 

Camphelene, i, 109. 

Camphenaldehyde, i, 360. 

Camphene, action of phosphorus penta- 
chloride on, Proc., 1893, 163. 

Camphenephosphonic acid, chloro-, 
Proc., 1893, 164. 

a-Camphenephosphonic acid, Proc., 


8-Camphenephosphonic acid, Proc., 
1898, 164. 

Camphenic acid, i, 361. 

Camphocarboxylic acid, i, 422. 

Campholamine, i, 108. 

Campholene, i, 109, 423. 

—— dibromide, i, 423. 

Campholenic acid, derivatives of, i, 423. 

Campholenonitrile, i, 423. 

Campholylic alcohol, i, 109. 

—— camphocarbamate, i, 108. 

Campholyleamphelylcarbamide, i, 109. 

Campholytic acid, Trans., 498. 
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Campholytic acid dibromide, Trays,, 
500 


Camphor, amido-, i, 479. 
and carvacrol, relation between, 
i, 524. 
chloro-, Proc., 1898, 130. 
— action of zinc on, i, 524. 
—— chlorobromo-, Proc., 1898, 130. 
constitution of, i, 276, 422, 598. 
constitution of the ketone ob- 
tained from, TRANS., 93. 

— f-dibromo-, action of phenylhydr- 

azine on, i, 660. 
oxidation of, i, 661. 

—— dichloro-, Proc., 1893, 130. 

—— formation of ketones by the action 
of sulphuric acid, zinc chloride, &., 
on, TRANS., 75. 

—— heat of combustion of, ii, 108. 

—— isonitroso-, i, 660. 

— — and its derivatives, i, 479. 

—— nitroso-, conversion of, into cam- 
phoric imide, i, 277. 

novel conversion of, into camphoric 
acid, i, 276. 

-—— propylamidophenol from, i, 152, 

199. 


—  sulphonation of, with anhydro- 
sulphuric acid, TRans., 549. 
— sulphonation of, with 
sulphonic acid, Trans., 552. 
sulphonic derivatives of, TRaNs., 


chloro- 


synthesis of an isomeride of, i, 419. 
Camphoramic acid, i, 479, 525. 
Camphorbenzylimide, i, 599. 
Camphorbenzylisoimide, i, 599. 
Camphor-derivatives, heats of combus- 

tion of, ii, 59. 
Camphordimethylamic acid, i, 525. 
Camphordimethyldiamide, i, 599. 
Camphordioximes, i, 277. 
Camphorethylisoimide, i, 599. 
Camphor-group, i, 660. 

Camphoric acid, i, 277. 
— — action of phenylic isocyanate 

on, i, 361. 

— — bromo-, action of amines on, 

i, 525. 

— — constitution of, i, 600; 

Trans., 506. 

— — derivatives of, i, 524, 525. 

— — ethereal salts of, i, 423. 

— — function of, i, 361. 

novel conversion of camphor 
into, i, 277. 

— — oxidation of, i, 174. 

— — salts of, i, 277. 

—— —— substituted isoimides of, 

i, 599. 

Camphoric anhydride, action of phenyl- 

hydrazine on, i, 600. 
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.mphoric anhydride, action of sodium 
ethoxide on, i, 36 

— — bromo-, i, 598. 

—— —— bromo-derivatives of, i, 524. 

— —— fluorescein of, TRANS., 961. 

Camphoric imide, conversion of nitroso- 
camphor into, i, 277. 

Camphorisoimide, i, 599. 

Camphormethylamic acid, i, 525. 

Camphormethylimide, i, 599. 

Camphormethylisoimide, i, 599. 

Camphoroneoxime, i, 361. 

Camphoronephenylhydrazone, i, 361. 

Camphororthoquinone, i, 479. 

Camphors containing the group CO-CH;, 
i, 107. 

Camphorsulphonamide, inactive, 
Trans., 570. 

—— bromo-, TRANS., 583. 

— chloro-, Trans., 598. 

—— dextrorotatory, Trans., 567. 

Camphorsulphonic acid and its salts, 
Trans., 573. 

— —— bromo-, and its salts, TRANs., 
584. 

— — chloro-, and its salts, Trans., 


599. 

— chloride, Trans., 551, 554. 

— — action of heat on, Proc., 
1898, 130, 

— —— bromo-, TRANS., 577. 

— — chloro-, TRans., 594. 

—— —— dextrorotatory, isolation of, 
Trans., 554. 

—- —— levorotatory, probable exist- 
ence of, TRANS., 557. 

Camphothetic acid, Trans., 504. 

Camphren, oxidation of, TRans., 96, 
97 


— preparation of, Trans., 77. 


Camphylic acid, sulpho-, i, 363; 
Proc., 1893, 109. 

—— —— — distillation of, Proc., 
1898, 109, 

— —— — oxidation of, 
1898, 110. 

Cane-sugar, benzoate from, i, 186. 

—— —— “spontaneous” inversion of, 
i, 547. 

Cantharic acid, hydrazide of, i, 40. 

Cantharidin, action of ethylenediamine 
on, i, 483. 

—— action of orthophenylenediamine 
on, i, 483. 

—— action of orthotoluylenediamine 
on, i, 484. 

——action of phenylhydrazine on, 
i, 40, 278. 

—— constitution of, i, 278, 

—— derivatives of, i, 483. 

~—— hydrazone, dinitro-, i, 483. 

~——- preparation of, i, 600. 


Proc., 
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Cantharidin, reduction of, i, 483. 
Cantharidinphenylhydrazone hydrate, 
i, 40. 
—— reactions of, i, 278. 
Caoutchouc, absorption of sulphurous 
anhydride by, ii, 564. 
—— membranes, diffusibility of certain 
gases through, ii, 564. 
Capillary separation of substances in 
solution, Proc., 1898, 123. 
Caproic acid, action of iodine on the 
silver salt of, i, 391. 
action of phosphoric anhydr- 
ide on, TRANS., 460- 
a-amidoxyl, i, 503. 
—— normal, preparation of, i, 687. 
Caprylamide, a-isonitroso-, i, 503 
Caprylic acid, a-amidoxyl-, i, 503. 
Caprylic iodide, secondary, action of, 
on trimethylamine, i, 7. 
Caprylone oxime, TRANS., 454. 
preparation of, TRANS., 453. 
Caprylonitrile, a-amidoxyl, i, 503. 
Capsicum, composition of the ripe husks 
of, ii, 546. 
Caramel, cryoscopy of, i, 619. 
—— formation of hydrocyanic acid by 
the action of nitric acid on, i, 617. 
molecular formula of, i, 619. 
Carbamic acid in the urine after inges- 
tion of lime, ii, 333. 

Carbamide amidoacetate, thermochem- 
istry of, ii, 696. 

—— preparation of, i, 696. 

—— thermochemistry of, ii, 358. 

— See also Urea. 

Carbanilide, hexanitro-, Trans., 1064, 
1068. 

Carbanilidocuminantialdoxime, i, 708. 

Se ee 
i, 708. ~ 

Carbanilido-orthonitrobenzantiald- 
oxime, i, 708. 

Carbanilido-orthonitrobenzsynald- 
oxime, i, 710. 

Carbanilidoparamethoxybenzantiald- 
oxime, i, 707. 

aor, mae a 
oxime, i, 707. 

Carbazacridine, i, 417. 

Carbazides, thiosemi-, 
i, 26. 

Carbazole, i, 349. 

bromonitro-, i, 349. 

—— conversion of, into indole, i, 717. 

—— formation of, from _tetrazodi- 
phenyl, i, 588. 

Carbodiimides, molecular weight of, 
i, 701. 

Carbodiparatolylimides, molecular 
weights of, i, 701. 

Carbodiphenylimide, Wessel’s dicarbo- 


stereoisomeric, 
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phenylhydrazine and, 
i, 461. 


Carbohydrates, formation of benzoates 
from, i, 186. 

—— heats of combustion of, ii, 59. 

—— in leguminous seeds, 1i, 139. 

—— of normal urine, ii, 542. 

—— of the’ coffee berry, ii, 84. 

—— of the Jerusalem artichoke, i, 617. 

—— recent investigations on, i, 547. 

—-— urinary, relation of, to humous 
substance, ii, 82. 

Carbolic acid, crude, estimation of 
phenols in, ii, 394. 

Carbon and nitrogen, simultaneous esti- 
mation of, in organic compounds, 
ii, 501. 

—— atomic refraction of, ii, 254. 

—— atomic weight of, ii, 165. 

—— bisulphide, action of aqua regia 
on, ii, 571. 

—— —— depression of the freezing 
point of acetic acid by, Trans., 1025. 

—— — depression of the freezing 
point of benzene by, Trans., 1022. 

—— -—— molecular weight of, in the 
liquid state, Trans., 1099. 

—- combustion of, in air, ii, 461. 

—— cylic condensation of, ii, 519. 

—— estimation of, in iron and steel, 
ii, 45, 491. 

—— oxychloride, preparation of, from 
carbon tetrachloride, i, 681. 

—— preparation of, under high pres- 
sure, ii, 275. 

tetrabromide, action of stannic 
chloride on, i, 121. 

—— tetrachloride, action of hydriodic 
acid on, i, 1. 

—— —— molecular weight of, in the 
liquid state, Trans., 1099, 

—— trichloriodide, i, 185. 

—— volatilisation of, in the electric arc, 
ii, 408. 

Carbonado in blue earth from the Cape, 
ii, 285. 

Carbonates, action of sulphur and water 
on, ii, 205. 

—— hydrogen alkali, analysis of, ii, 190. 

Carbonic acid, estimation of, in aqueous 
solutions, ii, 45. 

—— — sulphuric acid, calcium and 
magnesium, distribution of acids and 
basesin a solution containing, TRANS., 
696. 

Carbonic anhydride, 
the air, ii, 67. 

—— ——and methylic chloride, mea- 
surement of Van der Waals’ surface 
for mixtures of, ii, 260. 

—— —— and oxygen, exchange of, be- 
tween plants and the atmosphere, ii, 180. 


amount of, in 


Carbonic anhydride, assimilation of, by 
chlorophyllous plants, ii, 483. 

—— —— condensation of, under the 

influence of sun-light, ii, 484. 

—— ——- condition of the absorption 
of, by calcium oxide, TRans., 822. 
—— —— diffusion of, in water, ii, 62. 

estimation of, in the air of 
buildings, ii, 240. 
—— in the air of soils, influence of 
the pressure of, on vegetation, ii, 541, 
—— —— influence of, on the diastatic 
and peptone-forming ferments in the 
organism, ii, 475. 
— — specific heat of, ii, 5. 
Carbonic oxide, action of, on potass- 
ammonium and sodammonium, li, 520, 
— — action of, on reduced hen- 
atin and hemochromogen, i, 448. 
—— — and oxygen, ignition point of 
a mixture of, ii, 258. 
—— — density of, ii, 165. 
— — elimination of, ii, 131, 288. 
—— —— formation of, in gas pro- 
ducers, ii, 461. 
—— heat of combustion of, ii, 444 
Carboparatoluidocuminantialdoxime, 
i, 708. 
a ~Saieaaaam meer 
i, 708. 
Carboparatoluidometanitrobenzantiald- 
oxime, i, 709. 
Carboparatoluidometanitrobenzsynald- 
oxime, i, 709. 
Carboparatoluidoorthomethorybenz- 
antialdoxime, i, 708. 
Carboparatoluidoorthonitrobenzantiald- 
oxime, i, 709. 
Carboparatoluidoorthonitrobenzsynald- 
oxime, i, 710. 
Carboparatoluidoparamethoxybenz- 
antialdoxime, i, 707. 
Carboparatoluidoparamethoxybenz- 
synaldoxime, i, 707. 
Carboparatoluidoparanitrobenzantiald- 
oxime, i, 708. 
Carboparatoluidoparanitrobenzsynald- 
oxime, i, 708, 
Carbophenyldiimide, molecular weight 
of, 701; 
Carborthotoluidocuminantialdoxime, 
i, 708. 
Carborthotoluidometanitrobenzantiald- 
oxime, i, 708. 
Carborthotoluidoorthomethoxybenz- 
antialdoxime, i, 708. 
Carborthotoluidoparamethoxybenz- 
antialdoxime, i, 707. 
Carborthotoluidoparamethoxybenz- 
synaldoxime, i, 707. 
Carborthotoluidoparanitrobenzantiald- 
oxime, i, 708. 


rption 
22 


i, 62. 
air of 


nce of 
, 341, 
static 
n the 


\tass- 
, 520, 
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Carborthotoluidoparanitrobenzsynald- 
oxime, i, 708. 

Carboxydehydraeetic acid, i, 398. 

—— —— hydrazide of, i, 400. 

Carboxydehydropropionylacetic acid, 


i, . 

Carboryl group, influence of, on the 
toxic action of aromatic compounds, 
ii, 178. 

Carboryphenylglyoxylic acid [1:2], 
i, 476. : 

Carica papaya, alkaloid from the leaves 
of, i, 740. 

Carotene, detection of in plants, ii, 33. 

— from pollen, ii, 139. 

Carpaine, i, 740. 

— nitroso-, i, 741. 

Carvacrol and camphor, relation be- 
tween, i, 524. 

Carvacrylamine, i, 723. 

Carvole, i, 723. 

Carvomenthene, i, 359. 

Carvomenthol, tertiary, i, 723. 

Carvomenthylamine, tertiary, i, 723. 

Meee Te cee ee 
1, 

y-Carvoxime, reduction of, i, 723. 

a-Carvylamine, i, 723. 

&-Carvylamine salts, i, 723. 

a-Carvylphenylearbamide, i, 723. 

8-Carvylphenylcarbamide, i, 723. 

Caryophyllene alcohol and its deriva- 
tives, i, 101. . 

Cascarin, identity of, with rhamno- 
xanthin, i, 113. 

Casein solutions, filtration of, through 
porcelain, i, 540. 

Casava, — of, ii, 430. 

Catechol, action of chlorine on, i, 698. 

—— action of light on, i, 642. 

—— action of sulphuric acid on, i, 637. 

—— azo-derivatives of, i, 410. 

— diamido-, i, 699. 

—— dinitro-, and its conversion into 
nitranilic acid, i, 699. 

ee RR cae ees acid, 
i, 410. 

Catecholdisulphonic acid, i, 638. 

Catecholsulphonic acid, i, 637. 

Cell, a one-volt standard, ii, 562. 

—— Clark, as a standard of electro- 
tive force, ii, 107. 

—— Planté, chemistry of, ii, 3, 4. 

Cells, detection of phosphorus in, ii, 135. 

~— green plant, assimilation of formal- 
dehyde by, ii, 32. 


—— oxidation, electromotive force of, 


ii, 58. 
—— vegetable, supposed presence of 
albumin in the walls of, ii, 180. 


—— voltaic, with fused electrolytes, 


li, 403 


Cellulose, action of dilute acids and 
alkalis on, i, 127. 

—— alkali, and carbon bisulphide, in- 
teraction of, TRANs., 837. 

—— animal, i, 497. ' 

—— benzoates, TRANS., 838. 

— constitution of, TRANns., 843. 

inversion of, i, 249. 

—— nitrate, estimation of nitrogen in, 
ii, 184. 

——- nutritive value of, ii, 22. 

——- oxy-, i, 387. 

regenerated, Trans., 840. , 

—— thiocarbonates, TRAns., 837. 

Cellulosethiosulphocarbonic acid, 
TRANs., 839. 

Cephalantein, i, 113. 

Cephalantin, i, 112. 

Cephalanthus tannin, i, 113. 

Cerberetin, i, 482. 

Cerberin, i, 481. 

Cerebrin, i, 235. 

Cerebrosides of the medullary sheath of 

- nerve fibres, i, 234. 

Cerium chloride, anhydrous, ii, 466. 

Cerium-group, separation of the metals 
of, ii, 283. © 

Cerotolie acid, i, 59. 

Cetraria nivalis, analysis of, ii, 593. 

Cevadine, i, 490. 

Chalybite, cobaltiferous, from Neun- 
kirchen, ii, 129. 

Champacol, i, 480. ° 

Charcoal, behaviour of, with halogens, 
nitrogen, sulphur, and oxygen, 
ii, 571. 

—— formation of hydrocyanic acid by 
the action of nitric acid on, i, 617. 
Chay root, colouring and other princi- 

. ples contained in, Trans., 1160, 

Chebulic acid, i, 212. . 

Cheese, over-ripe, composition of, ii, 29. 

Chelerythrine, i, 490. 

Chemical action at very low tempera- 
tures, ii, 112. 
—— —— influence of moisture in pro- 
moting, ii, 462; Proo., 1898, 129. 
— change, conditions determinative 
of, Proc., 18938, 145. 

—— changes, conservation of mass in, 
ii, 452. —. ; 

—— energy, transformation of, into elec- 
trical energy, ii, 107. 


—— theory, attempt to found a, on a 


basis of physical comparison, ii, 10. 
—— types, theory of, ii, 408. 
—— union, method of measuring loss 
of energy due to, ii, 63. . 
Cherry tree gum, organised. ferment 
from, ii, 180. 
Chesnut bark tannin, i, 343. 
Chick-peas, composition, of, ii, 226. 
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Chick- resence - boron, copper. 
ond tithh P » copper, 


um in, ii, 226. 
Child 14 months old, metabolism in, 
ii, 476. 
Chitin, i, 288. 
Chitins, i, 614. 
Chitons, respiratory globulin in the 
blood of, i, 60. 
Chloral, action of, on benzene, i, 718. 
—— condensation of ketones with, i, 389. 
— condensation of, with acetone and 
acetophenone, i, 302. 
—— derivatives of, i, 301. 
—— hydrate, influence of, on meta- 
bolism, ii, 543. 
molecular weight of, in the liquid 
state, Trans., 1100. 
Chloralacetone, i, 302, 390. 
dibromo-, i i, 390. 
Chloralacetophenone, i i, 302, 390. 
Chloral-ammonia, i, 301. 
Chloralantipyrine, i, 301. 
Chloraldiformamide, i, 301. 
Chloralose and its physiological proper- 
ties, i, 247. 
Chloramines, i, 497. 
Chloranil, derivatives of, i, 322. 
Chlorates, action of sulphurous anhydr- 
ide on, ii, 115. 
—— and nitrates, estimation of, in one 
operation, ii, 596. 
chlorides and hypochlorites, esti- 
mation of admixed, ii, 388. 
Chloreserine, i, 741. 
Chlorides, hypochlorites, and chlorates, 
estimation of admixed, ii, 388. 
metallic, action of liquid chlorine 
on, ii, 464. 
source of error in the volumetric 
estimation of, by Mohr’s method, 
ii, 433. 
Chlorine, action of, on charcoal, ii, 571. 
and hydrogen, ignition point of a 
mixture of, ii, 258. 
and mercury, interaction of, PRoc., 
1898, 38. 
—— atomic refraction of, ii, 254. 
bromine and iodine, detection of, 
in admixture, ii, 343. 
— -— separation and estima- 
tion of, ii, 183, 295, 595. 
—— density and molecular volume of, 
ii, 410. 
estimation of, in electrolysed solu- 
tions, ii, 41. 
—— estimation of, in water, ii, 550. 
— estimation of, in wine, ii, 233. 
—— free, volumetric estimation of, 
ii, 488. 
—— separation of iodine from, ii, 183 ; 
Trans., 1051. 
Chlorite-group, ii, 19. 


INDEX OF SUBJECTS. 


Chlorites, constitution of, ii, 78. 
Chloroborates, preparation of, ii, 468. 
“ Chlorocodide,” i, 675. 

Chloroform, decomposition of, in 
presence of iodine, i i, 242. 

—— m. p. of, ii, 357. 

— oxidation of, with chromic acid, 
al on 

ure, preparation of, i, 121. 

Chloro rophyil i, “. 

kaline, i, 4 
Chlorosis, i ii, Am 
iron in, ii, 427. 

Cholera, excretion of ethereal hydrogen 
sulphates in, ii, 290. 

Cholesterol, estimation of, ii, 310. 

Cholic acid, estimation of, in bile, ii, 220, 

Choline nitrite, i, 298. 

—— occurrence of, in the sprouts of 
barley and wheat, i, 684, 

— occurrence of, in wormseed, 
ii, 485. 

Chondrostibian, ii, 577. 

Chromammonium compounds, 
cyanates of, i, 290. 

Chromates, action of sulphur and water 
on, ii, 205. 

Chromatin, demonstration of the 
presence of iron in, ii, 24. 

Chrome alum, dissociation of, ii, 73. 

—— alums, anhydrous, ii, 573. 

Chrome-iron-ore from Lower Silésia, 
ii, 178. 

Chromium ammonium sulphate, ii, 572. 

chloride, action of ammonia on, at 
low temperatures, ii, 469. 

a chlorides, violet and green, cryo- 
scopic behaviour of aqueous solutions, 
ii, 122. 

—— crystalline form of, ii, 281. 

—— detection of, in presence of iron 
and manganese, TRANS., 1082. 

electrolytic preparation of, ii, 122. 

—— estimation of, by aid of sodium 
peroxide, Trans., 1081. 

—— estimation of, in steel, &c., ii, 554 

— fluoride, ii, 282. 

—— oxalates, absorption spectra of, 
ii, 314. 

oxide, action of a high temperature 
on, ii, 167. 

—— potassium su ee ii, 573. 

~——— preparation of, ii, 281. 

—— sulphites, ii, 456. 

—— tungstate, crystalline, ii, 574. 

— volumetric estimation of, ii, 194. 

Chromium-compounds, absorption spec- 
tra of, ii, 313. 

Chromodisulphuric acid, ii, 470. 

Chromopyrosulphuric acid, ii, 528. 

Chromosulphochromic acid, ii, 470. 

Chromotrisulphuric acid, ii, 470. 


thio- 
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Chromous fluoride, ii, 281. 

Chrysene, i, 593. 

Chrysenic acid, constitution of, i, 594. 

— — distillation of, with lime, 
i, 593. 

Chrysoidine, action of formaldehyde on, 
i, 574. 

— thionyl-, i, 518. 

Chrysomethylpiazine, Trans., 1292, 

Chrysopiazine, TRANS., 1290. 

— 1: 4dihydride, Trans., 1289. 

Cicer arietinum, composition of, ii, 226. 

Cicuta virosa, ethereal oil of the seeds 


of, i, 634. 

Cinchona alkaloids, i, 181. 

—— —— conversion of, into isomer- 
ides, i, 56. 

—— —— new isomerides of the eth- 
iodides of, i, 738. 

— bark, estimation of quinine in, 
ii, 200, 310. 

Cinchonamine, physiological action of, 
ii, 223. 

Cinchonibine, i, 679. 

Cinchonic acid, i, 114. 

— acids, alkyl- and alkylene-deriva- 
tives of, i, 728. 

Cinchonine, i, 677. 

— conversion of, into isomerides, 


i, 56. 

—— dihydrochloride, i, 677. 

—— ethiodide, isomeride of, i, 738. 

—— hydrochloro-, i, 678. 

— molecular transformation of, 
i, 181. 

er solutions, 
ii, 106. 

8-Cinchonine, i, 56, 181. 

y-Cinchonine, i, 56. 

Cinchonidine, i, 676. 

—— action of hydriodic acid on, i, 231. 

—— conversion of, into isomerides,i, 56. 

—— ethiodide, isomeride of, i, 738. 

8-Cinchonidine, i, 56, 232. 

y-Cinchonidine, i, 56, 232. 

Cineole, detection of, in ethereal oils, 
ii, 395. 

Cinnamaldiureide, i, 646. 

Cinnamalureide, i, 646. 

Cinnamene, action of nitrosyl chloride 
on, TRANs., 483. 

ry" ~weanenen and hydrobromide, 
i, 562. 

—— acid, allo-, new synthesis of, 
i, 518. 

—— — condensation of, with hydro- 
carbons, i, 513. 

—— ——dibromide, separation of, 
ae its optically active components, 
i, 582. 

—— —— dibromides, optically active, 
i, 414, 


rotatory power of, 
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Cinnamic acid, dichlorides, optically 
active, i, 415. 

— —— diiodo-, action of water and 
heat on, i, 19. 

Cinnamylamidoacetophenone, i, 532. 

Cinnamylamine and its derivatives, 
i, 568. 

Cinnamylbenzamide, i, 569. 

Cinnamylcocaine, derivatives of, i, 57. 

Cinnamylidene, i, 703. 

rd Qaee rere 
i, 704. 

at mae m. p.of, 
i, 273. . 

Cinnamylphenylthiocarbamide, i, 569. 

Cinnamylphenyl-p-thiocarbamide, 
i, 569. 

Cinnamylphthalamic acid, i, 569. 

Cinnamylphthalimide, i, 568. 

dibromides, i, 569. 

Citraconfluorescein, TRANS., 677. 

—— action of bromine on, TRANs., 682. 

—— derivatives of, Trans., 677. 

—— dinitro-, TRANs., 683. 

Citraconic acids, conversion of, into 
mesaconic acids, i, 190. 

Citrates, action of sulphur and water on, 
ii, 205. 

Citrazinamide, preparation of, TRans., 
1 


Citrazinic acid, Trans., 1035. 

— — action of nitrous acid on, 
Trans., 1043. | 

—— — alkali saltsof, Trans., 1040. 

—— —— isonitroso-, TRANS., 1047. 

— — tribromo-, Trans., 1042. 

— — trichloro-, Trans., 1041. 

Citrazinimide, alkali salts of, Trans., 
1039. 

Citrene, action of sulphuric acid on, 
i, 223. 

Citric acid, detection and estimation of 
lead in, ii, 599. 

— — estimation of, in wine, ii, 54. 

— — examination of, for lead, 
ii, 557. 

—— —— formation of, by the fermenta- 
tion of glucose, ii, 591. 

Citronellaldehyde, i, 685. 

— nitrile of, i, 685. 

Citronellaldoxime, i, 685. 

Citronellapimelic acid, i, 685. 

Citronellic acid, i, 685. 

Cladonia rangiferina, 
ii, 593. 

Clark cell as a standard of electromotive 
force, ii, 107. 

Clay, estimation of silica in, ii, 300. 

—— estimation of, in soils, ii, 97. 

——- filters, ii, 368. 

Clinochlore, constitution of, ii, 78. 

Clinton iron-ore, ii, 76. 


analysis of, 
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Clovene, i, 102. 
Cloves, oil of, detection of, ii, 397. 
Coagulation, fractional heat, of proteids, 
i, 59. 
intravascular, ii, 541, 
—— of blood, ii, 426. 
Qoal, estimation of sulphur in, ii, 89, 
187. 
Coal-gas, estimation of nitrogen in, 
ii, 296. 
Coal-tar colouring matters, qualitative 
analysis of, ii, 610. 
Cobalt, action of strong aqueous potash 
on, ii, 468. 
— and nickel, separation of, hag means 
of atioosspanpsiiel, ii, 500 
atomic weight of, ii, 469, 574. 
_ electrolytic: estimation of, ii, 94, 
192. 
—— electrolytic separation of bismuth 
from, ii, 497. 
electrolytic separation of copper 
from, ii, 496. 
—— elementary nature of, ii, 469. 
—— oxide, action of a high temperature 
on, ii, 167. 
—— question as to the homogeneous 
nature of, ii, 212. 
— separation of manganese from, 
Trans., 1082. 
— sulphites, ii, 456. 
volumetric estimation of, ii, 194. 
Cobaltammonium salts, electrical con- 
ductivity and constitution of, ii, 507. 
Cobaltiferous chalybite from Neun- 
kirchen, ii, 129. 
iron pyrites from Miisen, ii, 18. 
Cobaltous alkali sulphates, crystallo- 
graphy of, TRaNns., 388. 
Coca leaves, i, 57, 182. 
8-Cocaic acid, i, 58. 
Cocaine and ecgonine, separation of, 
ii, 609. 
— estimation of, ii, 609. 
—— hydrochloride, melting yt of, 
i, 738. 
——— physiological action of, ii, 334. 
Cochineal, — of, in sausages, 
ii, 56. 
Cochlearia armoracia, essential oil of, 
i, 633. 
Cocoa preparations, estimation of sugar 
in, ii, 100. 
Cod-liver oil, alkaloids of, ii, 290. 
Codeine, amorphous, identity of, with 
pseudocodeine, i, 675. 
—— salts, i, 675. 
Codide, chloro-, i, 675. 
sulpho-, i, 676. 
Coffee, estimation of caffeine in, ii, 608. 
influence of, on artificial diges- 
tion, ii, 540. « 
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Coffee-berry, carbohydrates of the, 
ii, 84, 

Cohesion of elements and compounds, 
ii, 155. 

Collidine, new, i, 175. 

Colloid, ii, 218. 

Colloids, behaviour of, in organic sol- 
vents, at the eritical temperature 
thereof, ii, 259. 

Colophony, terpenes from, i, 100. 

Colour, change of, as indicative of 
change of structure, Proo., 1898, 55. 

of solutions of salts in water, in- 

fluence of the concentration of the 
ions on, ii, 2038. 

in of, Trans., 243; Proc. 
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1892, 189, 194; 1893, 52, 55, 93. 
Colouring matters, coal-tar, qualitative 
analysis of, ii, 610. 
principles of chay root, Travys., 


--—— —— of morinda root, TRavs., 
1184. 

—-~- — of Rubiasikkimensis, Traxs., 
1157. 

———— of wong-koudu, 
1185. 

Coma, diabetic, ii, 543. 

Combustion by oxygen, ii, 412. 

point, ii, 202, 257, 258. 

Conchinine, hydrochloro-, i, 677. 

Conductivity of electrolytes in various 
solvents, ii, 151. 

Congo-red, action of ioamaliehyte on, 
i, 574. 

Coniferin, isolation of, from Seorsonere 
hispanica, i, 110. 

Coniine, a homologue of, i, 442. 

—— and nicotine, discrimination and 
separation of, ii, 607. 

-Convoloulus panduratus, glucoside of, 
i, 472. 

—— scammonia, glucoside of, i, 423. 

Cookeite from Paris and Hebron, Maine, 
ii, 538. 

Copal resin, terpenes from, i, 100. 

Copper acetate, compounds of, with 
ammonia and pyridine, i i, 131. 

—— action of nitric acid on, ii, 272. 

alkali sulphates, crystallography 
of, Trans., 396. 

—— ammonium fluoride, ii, 373. 

— and antimony, simultaneous preci- 
pitation of, by the galvanic current, 
li, 72. 

antimony, and tin, analysis of 
alloys of, ii, 242. 

—— arsenates, ii, 274. 

—— atomic weight of, ii, 12. 

— detection of, ii, 192. 

a estimation of, ii, 98, 
1 


TRANS., 
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Copper, electrolytic separation of, from 
antimony, ii, 495. 

—electrolytic separation of, from 
bismuth, ii, 495. 

— electrolytic separation 
cadmium, ii, 306, 496. 

— electrolytic separation 
iron and zine, ii, 496. 

— electrolytic separation 
mercury, il, 305. 

—- electrolytic separation 
nickel, ii, 306, 496. 

— electrolytic separation 
silver, ii, 305. 

— electrolytic separation 
zine, ii, 496. 

— electrolytic separation of, 
zine, nickel, and cobalt, ii, 496. 

— estimation of, ii, 493. 

—— estimation of, by Volhard’s 
cyanate method, ii, 345. 

—— estimation of, in alloys, ii, 95. 

— ethoxide, i, 686. 

— fluorides, ii, 525. 

— fusion and volatilisation of, in the 
electric are, ii, 508. 

—— graphochemistry of, ii, 278. 

—— hydroxide, action of halvid salts 
on, ii, 210. 

— —— and its basic salts, dehydra- 
tion of, ii, 374. 

—— —— dehydration of, in presence 
of water, ii, 210. 

~—— lead, tin, and antimony, separation 
of, ii, 95. 

—— lithium chloride, ii, 119. 

— nitro-, ii, 374. 

—— oxide, action of a high tempera- 
ture on, ii, 167. 

—— oxybromide analogous to atacam- 
ite, ii, 463. 

—— possible volatility of, below its 
melting point, ii, 168. 

—— potassium fluoride, ii, 373. 

—— presence of, in tomatoes, chick 
, and Iris germanica, ii, 225— 

—— pyruvate, i, 686. 

—— rubidium fluoride, ii, 373. 

—— salts, a reaction of, ii, 554. 

—— —— absorption spectra of, 
solution, ii, 149. 

—— sulphates, basic, new formation of, 
ii, 169. 

—— sulphite, basic, ii, 456. 

—— volumetric estimation of, ii, 492. 

—— See also Cuprous. 

Coriander, essence of, i, 661. 

Coriandrol, i, 661. 

Cork, constituents of, ii, 181. 

re" ae states, Van der Waals’, 
ii, 63. 
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Corundum, alteration of, ii, 421. 

Corycavine, i, 492. 

Corydaline, i, 492. 

Corydaliobiline, i, 446. 

Corydalis cava, alkaloids from, i, 492. 

—— —— new alkaloid from, TRANs., 
485. 

nobilis, alkaloids of, i, 446. 

Corydine, i, 492. 

Corytuberine, Trans., 486. 

—— methiodide, Trans., 487. 

—— salts, Trans., 486. 

Cotinine, i, 287, 444. ; 

——dibromo-, and its derivatives, 
i, 286. 

Cotogenin, i, 417. 

Cotton, absorption of mercuric chloride 
from dilute solutions by, i, 387. 

Cotton-seed meal, available phosphoric 
acid and soluble potash in, ii, 594. 

— — oil, detection and approximate 
estimation of, in lard and olive oil, 
ii, 440. 

— — — heated, detection of, in 
lard, ii, 603. 

Coumalin rings, formation of, i, 403. 

Coumalinic acid, i, 401. 

Coumarone derivatives, synthesis of, 
i, 254. 

Cows, feeding experiments on, with sun- 
flower cake, ii, 328. 

— milk of different breeds 
ii, 220. 

—— variously fed, butter from, ii, 28. 

Cream of tartar, solubility of, in dilute 
alcohol, i, 308. 

Creatinine, sarcous, and its salts, i, 55. 

Creosotes, analysis of, ii, 307. 

—— composition of, i, 320. 

Cresol, diamido-, i, 566. 

o-Cresol, supposed formation of, 
from 1:2: 5-methylsalicylie acid, 
i, 563. 

Cresolglycollamides, i, 269. 

Cresolglycollic acids, derivatives of, 
i, 269. 

o-Cresolphthaleinoxime, i, 719. 

Cresotic acid, amido-, i 567. 

—— — bromo-,i, 5 7. 

— — chloro-, i, 567. 

iodo-, i, 567. 

anhydride, ortho-, 217. 

e-p-Cresoxyamylamine, i, 10. 

6-p-Cresoxyvaleric acid, i, 10. 

é-p-Cresoxyvaleronitrile, i, 10. 

p-Cresylic phthalate, i, 275. 

—— titanate, i, 257. 

Critical constants of certain ethereal 
salts, TRANS., 1191, 1243, 1257. 

—— —— of organic compounds, ii, 446. 

—— point, determination of molecular 
weight at the, ii, 204. 
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Critical point, effect of gravity on fluids | 
at the, ii, 112. 
points, Cailletet and Colardeau’s | 
method of determining, ii, 111. 
temperatures, new method of cal- 
culating, TRANs., 1107. 

Crotonic acid, chlorination and bromin- 
ation of, i, 132. 

— — diiodo., i, 397. 

solid, addition of bromine and 
chlorine to, i, 134. 
acids and their derivatives, i, 132. 

— — £-chloro-, oxidation of, i, 549. 

solid, formation of, by the 
reduction of a-isobromo- and a-iso- 
chloro-crotonic acids, i, 134. 

Crotonylene diiodide, i, 2. 

preparation of, i, 2. 
Crucible, Gooch, use of the, ii, 90. 
Cryohydric quintuple points, ii, 447. 
temperatures, ii, 512. 
Cryoscopic behaviour of acetates of | 
feeble bases, i, 667. 
of weak solutions, ii, 110. 
determinations, phenanthrene as a 
solvent in, ii, 512. 

— method, more exact, ii, 261. 

—- studies in the benzene 
i, 270. 

Cryoscopy of ammoniometallic com- 
pounds, ii, 156. 

a-Crystallin, ii, 424. 

8-Crystallin, ii, 425. 

Crystallography of the potassium, 
rubidium, and cesium salts of the 
monoclinic series of double sulphates, 
R,M(SO,)o,6H,0, TRans., 337. 

Crystals of isomorphous series, connec- 
tion between the atomic weight of 
contained metals and the magnitude 
of the angles of, TRANS., 337. 

Cumazone, thio-, i, 25. 

-Cumene, behaviour of halogen deriva- 
tives of, towards sulphuric acid, 
1, 408. 

dinitrofluoro-, i, 408. 
fluoriodo-, i, 408. 

—— fluorodibromo-, i, 4%8. 

-—— fluorodighloro-, i, 408. 

—— nitrofluoro-, i, 408. 

v-Cumeresulphonie acid, fluoro-, i, 408. 

fluorobromo-, i, 408. 

fluorochloro-, i, 408, 

Cumidine, thionyl-, i, 517. 

w-Cumidine, fluoro-, i, 408. 

—— thionyl-, i, 517. 

Cuminaldiureide, i, 646. 

Cuminaldoximes, action of 
hydrazine on, i, 87. 


series, 


pheny)- 


v-Cumylic phthalate, i, 275. 
Cupreine and its derivatives, pliysio- 
logical action of, ii, 223. 


. 
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Cuproiodargyrite, ii, 285. 
Cuproplumbite from Butte City, Mon- 
tana, ii, 286. 
Cuprous cyanide, combination of, with 
alkali cyanides, i, 289. 
fluoride, non-existence of, ii, 125. 
mercuric iodide, ii, 554. 
phosphide, ii, 526. 
Cyanacetamide, thio-, i, 405. 
Cyanacetic acid, condensation of fatty 
aldehydes with, i, 455. : 
Cyanacetone hydrazone, i, 315, 571. 
Cyanacetophenone hydrazone, i, 315. 
o-Cyanacetophenonecarboxylic acid, 
i, 468. 
Cyanacetoxime, i, 314. 
Cyanides, condensation of, with ethereal 
salts, i, 396. 
o-Cyanobenzenesulphonamide, i, 715. 
o-Cyanobenzenesul phonic acid, i, 715. 
o-Cyanobenzoic acid, i, 268. 
Cyanocrotonic acid, i, 455. 
o-Cyanodiphenylmethane, i, 16. 


| Cyanofumaric acid, i, 455. 
| Cyanogen, decomposition of, in acid, 


alkaline, and solutions, 
i, 541. 

detection and estimation of, in 
iodine, ii, 246. 

estimation of, in coal-gas, ii, 51. 

estimation of, in the spent mate- 
rials from gas purifiers, ii, 50. 

iodide, action of sodium thiosulph- 
ate on, ii, 246. 

volumetric estimation of, 


aqueous 


ii, 245. 
radicle, mechanical comparison 
between the halogens and, i, 1. 
Cyanomalonic acid, i, 455. 
o-Cyanophenyltolylmethane, i, 17. 
Cyanotrimethyldihydro-2-pyridone, 
i, 484. ” 
Cycloid systems, constitution of, i, 603. 
Cymene, critical constants of, ii, 446. 
—— magnetic rotation of, ii, 442. 
—— optically inactive, preparation of, 
from oil of caraway, i, 17. 
m-Cymene, i, 597. 
Cymidine [1:3:4], conversion of tan- 
acetoxime into, i, 78. 
m-Cymyl methyl ketone, i, 163. 
o-Cymyl] ethyl ketone, i, 465. 
ketoxime, i, 465. 
—— propyl ketone, i, 465. 
—— — ketoxime, i, 465. 
o-Cymylacetamide, i, 465. 
m-Cymylearboxylic acid, i, 163. 
o-Cymylcarboxylic acid, i, 465. 
m-Cymylglyoxylic acid, i, 163. 
o-Cymylmethylketoxime, i, 464. 
Cytisine, i, 119. 
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D. 


Dahllite, ii, 421. 

Danalite, ii, 215. 

Dandruff of the horse, ii, 585. 

Decaglycerol, i, 663. 

Decanaphthene acetate, i, 636. 

— alcohol, i, 636. 

— from Caucasian petroleum, i, 635. 

Decane, critical constants of, ii, 446. 

—— wagnetic rotation of, ii, 442. 

Decylene, magnetic rotation of, ii, 442. 

Dehydracetic acid, amido-, Trans., 128. 

—- — formation of, from acetic 
chloride, i, 92. 

— formation of orcinol and 
other condensation products from, 
Trans., 122. 

— — production of naphthalene 
derivatives from, TRANS., 329. 

a-Dehydroamaric acid, i, 590. 

B-Dehydroamaric acid, i, 590. 

Dehydroamaric anhydride, i, 590. 

Dehydrodiacetyllevulinic acid, action 
of benzaldehyde on the ammoniacal 
derivatives of, i, 177. 

Dehydrophotosantonic acids, i, 665. 

Dehydropropionylacetic acid, i, 400. 

Densities of certuin gases, ii, 453, 514. 

Density and composition of sulphuric 
acid ‘solutions, ii, 61, 155. 

—— maximum, of aqueous solutions, 
temperature of, ii, 60. 

— of solids, discoverer of the method 
of determining by suspension, ii, 505. 

Deoxyamalic acid, i, 406. 

—— —— thermochemistry of, ii, 361. 

Deoxybenzoin, condensation of benz- 
aldehyde with, i, 353. 

—— condeasation of, with aldehydes 
and ketones, i, 589. 

—— condensation of, with acetophenone 
and with furfuraldehyde, i, 590. 

Deoxydigitogenic acid, i, 666. 

Depolarisers, nature of, Proc., 1898, 
148, 188. 

Dermatol, i, 643. 

Descloizite from the Obir, ii, 577. 

Desiccators, vacuum, tap for, ii, 453. 

Desmine from Brazil, ii, 423. 

Desmotroposantonin, i, 526. 

Desmotroposantonous acid, i, 527. 

Desylacetophenone, formation of, i, 219. 

Desylanilide, i, 519. 

Desyl-8-naphthalide, i, 520. 

Desylparatoluidide, i, 519. 

Dextrin, molecular mass of, i, 7. 

Dextrins from starch, i, 127. 

Dextrovthoxysuccinic acid, TRANS., 234. 

Dextromenthone, amine from, i, 224. 

Dextromethoxysuccinic acid, Trans., 
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Dextrose, i, 191. 
— benzoate, i, 186. 
—— birotation and hydrazone-forma- 
tion of, i, 126. 
estimation of, ii, 248. 
—— formation of, from starch, i, 4. 
—— in blood, ii, 81. 
physiological conversion of maltese 
into, ii, 23. 
saccharose, and levulose, analysis 
of a mixture of, ii, 99. 
Dextroterpenes in Russian turpentine, 
valency of, i, 358. 
Diabetes mellitus, metabolism in, ii, 177. 
— pancreatic, ii, 31. 
— phloridzin, ii, 31, 480. 
in frogs, ii, 480. 
Diabetic coma, ii, 543. 
Diabetics, behaviour of galactose in, 
ii, 177. 
Diacethydroxamic acid, Proc., 1893, 
77 


Diacetoxyhexahydrobenzoic acid, i, 35. 

o-Diacetoxytrithiobenzene, i, 331. 

Diacetyl, preparation of, from tetric 
acid, i, 690. 

Diacety]-8-benzylhydroxylamine, i, 707. 

Diacetyleitrazinamide, Trans., 1038. 

Diacetyldianilidosuccinic anhydride, 

i, 566. 

Diacetyldi-a-naphthylethylenediamine, 
i, 99. ; 

dibromo-, i, 99. 

Diacetyldi-8-naphthylethylenediamine, 

i, 100.- 
dibromo-, i, 100. 

Diacetyldiorthotoly lethylenediamine, 
i, 79. 

— dibromo-, i, 79. 

Diacetyldiparatoluidosuccinic acid, 

i, 566. 

Diacetyldiparatolylethylenediamine, 

i, 79. 

— dibromo-, i, 79. 

Diacetyldiphenyldihydrotetrazine, 

i, 711. 

Diacetyldiphenylethylenediamine, 
dibromo-, i, 78 

dichloro-, i, 78. 

Diacetylglyceric acid, ethereal salts of, 
and their relation to optical activity, 
TRaAns., 1419. 

Diacetylhomocatechol, i, 259. 

2:6-Diacetylheptane, reduction pro- 
ducts of, TRans.,.111, 

Diacetylnicotine, ‘i, 675. 

Diacetylorthocyanobenzyl cyanide, i, 228. 

Diacetylpinacone, i, 245. 

Diacetyltartaric acid, ethereal salts of, 


i, 73. 
Dialkylorthotoluidines, metamido- 


i, 409. 
50—2 
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Diallyl, action of mercuric chloride on, 
i, 450. 

—— dihydriodo-, stereoisomeric, i, 237. 

—— heat develo by the union of 
bromine with, i, 444. 

—— preparation of, i, 237. 

stereoisomeric tetrabromides of, 

i, 237. 

Diallyldiparatolyltetrazone, i, 704. 

Diallyloxalic acid, oxidation of, i, 12. 

Diallyloxanilorthamidoditolylamine, 
i, 325. 

Dialuric acid, thermochemistry of, 
ii, 361. 

Diamines, rotatory power of salts of, 
ii, 105, 106. 

Damines, ortho-, derivatives of, i, 283. 

—— —- oxidation products of, i, 266, 
$24. 

Diamond, artificial production of, ii, 519. 

existence of, in the meteoric iron 

of Cajion Diablo, ii, 174, 288. 

—— origin of the, ii, 285. 

Diamonds, artificial production of, 
ii, 276, 277. 

— ash of, ii, 319. 

—— ignition temperature of, ii, 319. 

—— in blue earth from the Cape, 
ii, 285. 

—— properties of, ii, 319. 

Diamylene, i, 382. 

—— critical temperature of, ii, 446. 

Diamylphenylthiocarbamide. i, 575. 

Diamylthiocarbamine chloride, i, 576. 

Dianildiazoxyphenetoil, i, 328. 

ay-Dianilidoquinoline, i, 728. 

Dianilidosuccinie acid, i, 565. 
— derivatives of, i, 565. 
Dianilsuccin, i, 565. 
Dianisyldinitrosacyl, action of aniline on, 
i, 206. 

Dianisyltrichlorethane, i, 272. 

Diapocinchonine, i, 678. 

Diastase, i, 744. 

—— from wheat, i, 743. 

— of leaves, TRans., 604. 

—. action of, on soluble starch, 
Trans., 651. 

— —— periodic variations of the, 
TRans., 644. 

— —— products of the transforma- 
tion of starch by, TRANs., 634. 

—— occurrence of, in the leaf, Trans., 
633 


Reychler’s artificial, i, 744. 

Diastases, chemical conditions of the 
actions of, i, 187. 

Diastatic action of the serum of blood 
and lymph, ii, 333. 

—— activity of leaves, determination 
of, Trans., 637. 

—— ferment in blood, ii, 581. 


Diastatic ferments in the organism, in- 
fluence of carbonic anhydride on, 
ii, 475. 

Diazine derivatives, para-, i, 374. 

Diazoacetophenone, i, 570. 

Diazoamidobenzene benzoate, i, 331. 

—— metanitrobenzoate, i, 331. 

Diazoamidobenzenetetrahydroisogq uinol- 
ine, i, 528. 

Diazoamido-compounds, i, 201. 

Diazoamidodihydromethylketole, i, 468. 

Diazoamidonitrotoluene, i, 46. 

Diazoamidoparatoluonitrile, preparation 
of, i, 201. 

p-Diazoamidotoluene benzoate, i, 331. 

—— metanitrobenzoate, i, 331. 

Diazobenzene, action of, on ethylic aceto- 
acetate, i, 84, 156. 

— action of, on 8-ketonic acids, i, 156, 

—— action of, on malonic acid, i, 82. 

—— action of phenylhydrazine on, 
i, 509. 

—— behaviour of, towards potassium 
ferricyanide, i, 326. 

—— behaviour of, towards potassium 
permanganate, i, 327. 

— chloride, action of benzene or 
toluene on, i, 701. 

—_ action of diphenyl on, i, 701. 

derivatives of, i, 200. 
perbromide, i, 90. 

—— sulphate, decomposition of, in amyl 
alcohol, i, 639. 

—— —— metanitro-, decomposition of, 
in amyl alcohol, i, 639. 

Diazobenzenimide, action of, on methylic 
acetylenedicarboxylate, i, 570. 

—— bromonitro-, i, 90. 

— 1:2: 4-dinitro-, i, 202. 

—— diorthobromoparanitro-, i, 90. 

—— metanitro-, i, 91. 

— orthonitro-, i, 91. 

— orthoparadinitro-, i, 91. 

—— paranitro-, i, 90. 

p-Diazobenzenesulphonic acid, reaction 
of alcohols with, i, 639. 

Diazo-compounds, action of, on bydr- 
azines, i, 202. 

aromatic, i, 154. 

—— decomposition of, i, 325. 

—— decomposition of. by water, i, 81. 

Diazoimides, conversion of amines into, 
by means of azoimide, i, 202. 

Diazometaxyleneimide, metanitro-, i, 92. 

Diazonaphthalene chloride, action of 
benzene on, i, 701. 

8-Diazonaphthalene, bromo-, i, 705. 

1:3’-Diazonaphthalenesulphonic acid, 


i, 654. 

o-Diazophenol chloride, action of sodium 
sulphide on, i, 330. 

Diazotetrazole, i, 440. 
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Diazotetrazotic acid, salts of, i, 441. 
Diazotoluene chlorides, action of benz- 
ene or toluene on, i, 701, 
p-Diazotoluene, bromo-, i, 705. 
o-Diazotolueneimide, metanitro-, i, 91. 
-—— paranitro-, i, 82. 
p-Diazotolueneimide, orthonitro-, i, 92. 
p-Diazotoluenemetasulphonic acid, ac- 
tion of alcohols on, i, 585. 
p-Diazotolueneorthosulphonic acid, ac- 
tion of alcohol on, i, 325. 
— — action of methyl alcohol on, 
i, 585. 
Dibenzamide, i, 29. 
Di-y-benzamidodipropylacetic acid, 
i, 687 


i, A 
Di-y-benzamidodipropylmalonic acid, 
i, 687. 
Dibenzeneazodi-S-naphtholmethane, 
i, 172. 
Dibenzenedisulphonic acid, thio-, i, 416. 
Dibenzenesulphodihydroaldine, i, 213. 
Dibenzenesulphonebenzidine, i, 168. 
Dibenzenesulphonedimethylbenzidine, 
i, 168. 
Dibenzenylhydrazine, i, 711. 
Dibenzimidine, i, 711. 
Dibenzoacetophenonetetraureide, i, 649. 
Dibenzoxycarbamide, i, 702. 
Dibenzoylazoxazole, i, 355. 
Dibenzoyl-8-benzylhydroxylamine, 
i, 706. 
Dibenzoyldiamidoethylene, i, 200. 
a-Dibenzoyldiamidoethylene, i, 437. 
8-Dibenzoyldiamidoethylene, i, 437. 
Dibenzoyldiamidonitrotertiarybutyl- 
benzene, i, 637. 
Dibenzoyldihydroxybenzylpyridine, 
TRANS., 261. 
Dibenzoyldi-8-naphthylethylenedi- 
amine, i, 100. 
Dibenzoylglyoxime, i, 355. 
Dibenzoylorthamidophenylethylamine, 


i, 609. 
o-Dibenzoylphenylenediamine, nitro-, 


i, 437. 
Dibenzoyltetrahydrophthalazine, i, 733. 
Dibenzyl, amido-, i, 354. 
Dibenzyladonitol, i, 292. 

Dibenzylamine, preparation of, TRANs., 

1311. 

—— thiocyanate, i, 412. 
Dibenzylaminephenylsulphone, i, 205. 
Dibenzylaniline, orthodiamido-, i, 198. 
Dibenzylchloramine, i, 296. 
Dibenzyleyanacetic acid, i, 17. 

1 : 4-Dibenzyl-2 : 5-diphenylpiaziue di- 

hydride, Trans., 1362. 

1 : 4-Dibenzyl-2 : 6-diphenylpiazine di- 

hydride, Trans., 1366. 

—— —— action of ferric chloride on, 

Trans., 1373. 


697 


1 : 4-Dibenzyl-2 : 6-diphenylpiazine di- 
hydride, molecular transpositions of, 
Trans., 1371. 

3 : 5-Dibenzyl-2 ; 6-diphenylpiazine, 
Trans., 1371. 

Dibenzylmetadiamidobenzene, orthodi- 
nitro-, i, 198. 

Dibenzylorthodiamidotoluene, orthodi- 
nitro-, i, 198. 

Dibenzylparatoluidine, dinitro-, deriva- 
tives of, i, 198. 

orthodiamido-, i, 198. 

Dibenzylpheno!phthalein, i, 420. . 

Dibenzylthiocarbamic chloride, i, 412. 

Dibenzylthiocarbamide, unsymmetrical, 
i, 411. 

Dibiphenylethylene, i, 38. 

Dibutyldiphenylethylenediamine, tetra- 
nitrotertiary-, i, 700. 

Dibutyramide, -thio-, i, 8. 

Dibutyryldi-a-naphthylethylenedi- 
amine, di-a-bromo-, i, 99. 

Dibutyryldi-8-naphthylethylenedi- 
amine, di-a-bromo-, i, 100. 

Dibutyryldiorthotolylethylenediamine, 
di-a-bromo-, i, 79. 

Dibutyryldiparatolylethylenediamine, 
di-a-bromo-, i, 79. 

Dibutyryldiphenylethylenediamine, di- 
a-bromo-, i, 79. 

Dibutyryltartaric acid, ethereal salts of, 
i, 73. 

Dicaprylearbinol, Trans., 455. 

Dicarboxylic acids, asymmetrical, i, 251. 

Dicarboxyphenylglyoxylic acid, i, 593. 

Dichloralantipyrine, i, 301. 

Dicinchonine, i, 678. 

Dicinnamylannine, i, 569. 

Di-p-cumyldichlorethylene, i, 271. 

Di-Y-cumyldichlorethylenedisulphonic 
acid, i, 271. 

Di-~-cumylethane, asymmetrical, 

i, 271. 

Di-/-cumylketodisulphonic acid, i, 27 1. 

aB-Dicumyl-a’-phenylfurfuran, i, 219. 

Di--cumyltrichlorethane, i, 271. 

o- Dicyanobenzylacetonitrile, i, 17. 

Dicyanodiamide, constitution of, i, 494. 

detection of, i, 494. 

—— reduction of, i, 494. 

Diet, proteid in, ii, 540. 

a-Diethoxydinaphthostilbene, i, 272. 

a- Diethoxydinaphthyltrichlorethane, 

i, 272. 
8-Diethoxydinaphthyltrichlorethane, 
i, 272. 
Diethyl ketone, magnetic rotation of, 
ii, 442. 
specific volume and thermal 
expansion of, TRANS., 285. 
Diethylamide, bromyl-, i, 305. 
—— dichloryl.-, i, 192. , 
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Diethylamine, depression of the freezing 
point of benzene by, Trans., 1021. 
—— freezing points of aqueous solu- 

tions of, Trans., 158. 
—— hydrates of, Trans., 160. 
p-Diethylbenzene, i, 408. 
Diethyldibenzenesulphoneparaphenyl- 
enediamine, dibromo-, i, 168. 
Diethyldiphenoxymethane, i, 214. 
Diethylene oxide sulphone, i, 459. 
Diethylenetriphenylhydrazines, 
meric, i, 571. 
Diethylhydroxyazoxazinedicarboxylic 
acid, i, 398. 
Diethylie camphorate, action of pheny!l- 
hydrazine on, i, 60U. 
—— metahydroxyuvitate, i, 252. 
5-phenylpyrazoline-3 : 4-dieurb- 
oxylate, i, 282 
—— pyrotartrate, i, 252. 
Diethylisopropvlearbinol, i, 124. 
Diethyl-8-metnyladipie acid, i, 130. 
Diethylphenylthiocarbamide, i, 576. 
Diethylorthotoluidine, metamido-, i, 77. 
metanitro-, i, 77. 
Diethylparatoluidineorthosulphonic 
acid, i, 584. 
Diethylphenylthiocarbamide, i, 575, 
Diethyltetrahydronaphthylalkine, i, 592. 
Diethylthiocarbamine chloride, i, 576. 
Diethyltoluidine hydrochloride, i, 584. 
Diffusibility of certain gases through a 
caoutchouc membrane, ii, 564. 
Diffusion in aqueous salt solutions, ii, 265. 
of aqueous svulutions of mixed salts, 
ii, 565. 
—— of oxygen and nitrogen in water, 
ii, 62. 
—— of substances in solution, ii, 155. 
— phenomena of solutions, new 
method of studying, ii, 109. 
—— with precipitate membranes, 
ii, 203. 
rate of, of dextro- and levo-rota- 
tory tartarie acid, ii, 316. 
theory of, ii, 109. 
86-Difurfurallevulinic acid, i, 254. 
Difurfuraltriureide, i, 647. 
86-Difurfuryllevulinic acid, i, 255. 
Digestibility of-bread, ii, 24, 580. 
of milk, ii, 580. 
—— of proteid, influence of salt on, 
ii, 579, 580. 
Digestion, artificial, influence of tea 
and coffee on, ii, 540. 
influence of increased or diminished 
consumption of food and of the salts 
added to the food on, ii, 132. 
— influence of salt on. ii, 579, 580. 
natural and artificial, ii, 423. 
—— peptic, influence of chloroform on, 
ii, 217. 


iso- 


INDEX OF SUBJECTS. 


Digestive fluids, behaviour of sterilised 
milk towards, ii, 217. 
Digitogenin, derivatives of, i, 665. 
Digitoic acid, i, 666. 
Digitonin, preparation of pure, i, 665. 
Diglycollaldehyde, i, 617. 
Diglycollanil, 1, 191. 
Diglycollanilic acid, thio-, i, 191. 
Diglycollanilide, i, 191. 
—— thio-, i, 191. 
Diglycollic acid, i, 191. 
— anhydride, thic-, i, 191. 
—— chloride, i, 191. 
Diglycollparatolilic acid, thio-, i, 191. 
Dihydrobenzaldehyde, i, 341. 
Dihydrobenzaldoxime, action of brom- 
ine on, i, 332. 
Dihydrobenzamide, i, 341. 
Dihydrobenzene, i, 255. 
Dihydrobenzoic acid, bromine deriva- 
tives of, i, 341. 
Dihydrocarveol, i, 359, 595. 
oxidation of, i, 597. 
Dihydrocarveyl phenylurethane, i, 595. 
Dihydrocarvone, i, 595. 
Dihydrocarvylamine, i, 595. 
Dihydro-f-cumene, i, 597. 
Dihydrocymene, synthesis of a, i, 258. 
Dihydrodiethylbenzene, i, 258. 
Dihydrodiphthalyldiimide, i, 372. 
Dihydro-2’-ethylquinazoline, i, 51. 
Dihydro-3’-ethylquinazoline, i, 51. 
Dihydroisocoumarincarboxylic acid, 
i, 592. 
Dihydroisoindole, i, 347. 
Dihydroisoquinoline, i, 418, 530. 
Dihydromethylketole, i, 468, 520. 
—— paramido-, i, 469. 
paranitroso-, dinitroso-, and nitro- 
nitroso-, i, 521. 
Dihydronaphthalene and its derivatives, 
i, 591. 
Dihydronaphthol, i, 592. 
Dihydropiazone, dichloro-, i, 371. 
Dihydrophenonaphthacridine, i, 476. 
Dihydro-2’-phenylquinazoline, i, 5v, 
Dihydroxyanthraquinoneformamides, 
i, 659, 
Dihydroxybenzopinacolin, i, 354. 
Dihydroxybenzoy|benzenesulphonic 
acid and its salts, i, 94. 
Dihydroxybenzoyltrimethoxymethane, 
i, 417. 
Dihydroxybenzylpyridine, TRANs., 259. 
Dihydroxycitronellic acid, i, 685. 
Dihydroxydiketotetrahydronaphthal- 
ene, azines and eurhodoles from, 
i, 356. 
Dihydroxydimethylglutaric acid dihydr- 
azide, i, 73. 
Dihydroxyhexahydrobenzoic acid, i, 34 
Dihydroxyhydrindene, imido-, i, 519. 
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Dihydroxyhydrolapachol, bromo-, 
TRANS., 428. 

Dihydroxymethylhydrastimide, i i, 119. 

Dihydroxynaphthoic neid, i, 356. 

p-Dihydroxynaphthoic acids, i, 475, 476. 

Dihydroquinazolines, formation of, 
i, 438. 

Dihydroxypyridines, 
874. 

—— action of bromine on, i, 527. 

Dihydroxysantogenenic acid, i, 111. 

Dihydroxytartaric acid, hydrazone of, 
i, 147. 

Dihydroxytetrahydronaphthylethylene- 
diamine, i, 592. 

Dihydroxythiobenzenes, constitution of, 
i, 461. 

Dihydroxytropidine, i, 738. 

Diisoamylthiourea, 'TRANs., 322. 

Diisobutylamide, bromyl-, i, 305. 

— chloryl.-, i, 192. 

Diisobutylthiourea, symmetrical, 
TRANS., 319. 

Diisobutyryldi-a-naphthyletbylenedi- 
amine, di-a-bromo-, i, 99. 

Disobutyryldiorthotolylethylenedi- 
amine, di-a-bromo-, 1, 79. 

Diisobutyryldiparatolylethylenediamine, 
di-a-bromo-, i, 79. 

Diisobutyryldiphenylethylenediamine, 
di-a-bromo-, i, 79. 

Diisoeugenol, preparation of, i, 643. 

Diisohexolactone, i, 690. 

Jnisohexonie acid, i, 690. 

Diisopropylbenzene, constitution of, 
i, 562. 

liketodinaphthylmethane, i, 172. 

a-Diketohydrindene, hexachlor-, i, 345. 

ay- Diketohydrindenecarboxylic’ acid, 
sodium salts of, i, 415. 

ay- Diketghydrindone derivatives, con- 
version of phthalide derivatives into, 
i, 415. 

Diketomethylpentachlorhexamethylene 
[L: 3:6], 1, 259. 

Diketomethylpentene, dichloro-, i, 260, 
319. 

— trichloro-, i, 319. 

a-Diketones, reduction of, 
770. 

B-viketones, condensation of, with carb- 
amide and thiocarbamide, i, 129. 

1 : 4-Diketones , synthesis of, i, 419. 

Diketopentene, dichloro-, i, $19. 

—— symmetrical and unsymmetrical 
trichloro-, i, 319. 

aa-Diketotetrahydronaphthalene oxide, 
i, 220. 

Dilactide, i, 166. 

Dilactyliec acid, trithio-, i, 308. 

Dilutometers, construction of, TRANS., 
263. 


i, 527; TRANs., 


TRANS., 
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Dilution, influence of, on the velocity of 
chemical reactions, ii, 510. 
Dimesitylthiocarbamide, i i, 32. 
p-Dimethoxybenzophenone, i, 97. 
p-Dimethoxybenzophenoneoxime, i, 97. 
Dimethoxydichloroquinone, methyl and 
ethyl alcoholates of, i, 563. 
2:3- -Dimethoxyphenyl- -1 : 4-dibenzoyl- 
Phe dihydride, TRANs., 1303. 
: 3- -Dimethoxyphenylpiazine, TRANS., 
~ 1803. 
— 5 : 6-lihydride, Trans., 1300. 
: 3- Dimethoxyphenylpiazinecarboxyl- 
"ae TRANS., 1308. 
2:3- Dimethoxyphenylpiazinecarbox) lie 
acid and its salts, Trans., 1308. 
Dimethoxyphthalazone, i, 371. 
Dimethoxyquinone, symmetrical, i, 409. 
3 : 3’-Dimethyl-2-aceto-1 : 1’-dinaph- 
thol, TRANS., 334. 
Dimethy lacetylacetone, i, 454. 
a 
3”|, i, 434, 
Diinethylacsty Ipyrroline (3:5: 3], 
i, 623. 
Dimethylacetylpyrrolines and dimethyl- 
diacetylpyrrolines, salts of, i, 602. 
Dimethylallene, action of mineral acids 
on, i, 541. 
Dimethylamaric acid, i, 590. 
Dimethylamide, bromy]-, i, 305. 
p-Dimethylamidoazobenzene, reduction 
of, i, 330. 
Dimethylamidoquinoline [1:2':2], 


i, 604. 
Dinethylamidoguinolin [2’: 4’: 4 or 
2), i, 605. 
Dimethylamidoquinolinecarboxylic acid 


[1:2’-2: 4], i, 604. 

Dimethylamidoquinolinesulphonic acid 
[1 :2’:2: 4], i, 604. 

Dimethylamine, freezing points of 
aqueous solutions of, TRANs., 151. 

—— hydrates of, TrANs., 150. 

—— platinochloride, dimorphism of, 
i, 387. 

Dimethylaniline, action of acetic en- 
hydride on, i, 23. 

—— methylaniline and aniline, estima- 
tion of, i, 23. 

—— nitroso-, 
on, i, 564. 

action of benzoic chloride on, 


action of acid chlorides 


i, 564. 
—— paramido-, formyl derivative of, 
i, 5u9. 
—— solutions, action of light on, 
ii, 484. 
thio-, i, 525. 
Nimethylaticonic acid, i, 692. 
2 : 2’-Dimethylbenzimidazole, chloro-, 
i, 434, . 
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2 : 2’-Dimethylbenzimidazole, trichloro-, 
i, 434. 

2 : 2 -Dimethylbenzimidazole-chloral, 
i, 438. 

Dimethylbenzylbenzimidazole 
[2:2 : 8’), i, 433. 

Dimethy]-a-bis-diphenylformamidyl- 
phenylhydrazine, i, 463. 

Dimethylchloramine, i, 497. 

Dimethylchlorobenzimidazole [ 2:2’ : 3’], 
i, 434, 

— —— chloro-derivatives of, i, 434, 
435. 

Dimethyleoumalinic acid, bromo-, i, 403. 

Dimethyleyanisocarbostyril [2’ : 3’ : 4’], 
i, 228. 

3 : 7-Dimethyl-2 : 8-diacetoxynonane, 
TRans., 120. 

Dimethyldiacetylene, i, 239. 

tetrabromide, i, 239. 

Dimethyldiacetylfurfuran [2 : 5 : 2:3), 
i, 631. 

Dimethyldiethylethylene, asymmetrical, 


i, 125. 
Dimethyldiethylphenyldithiobiuret, 
i, 576 


i, 576. 

p-Dimethyldihydrobenzylaminecarb- 
oxylic acid, i, 378. 

n-Dimethyldihydromethylketolium 
hydroxide, i, 521. 

3 : 7-Dimethyl-2 : 8-dihydroxynonane, 
TRANS., 119. 

Dimethyldiphenoxymethane, i, 214. 

8£8-Dimethyl-yy-dipiperidyl, i, 613. 

Dimethyldipropylphenyldithiobiuret, 

i, 576. 

A8-Dimethyldipyridyl, i, 612. 

Dimethylethylearbinol, specific volume 
and thermal expansion of, TRANs., 
280. 

Dimethylethyldiphenyldithiobiuret, 

i, 576. 

a- Dimethylethyldiphenylpseudodithio- 
biuret, i, 576. 

8-Dimethylethyldiphenylpseudodithio- 
biuret, i, 577. 

Dimethylethylenediphenylcarbamide, 
i, 81. 

Dimethylethylmethane, specific volume 
and thermal expansion of, TRans., 
275. 

VDimethylethylpiperazine [2 : 5 : 3], 

i, 488 


i, 488. 
Dimethylethylpyrazine [2 : 5 : 3], 
i, 486. 


i, 
Dimethylethylthiocarbamide, i, 576. 
«8-Dimethylfurfuran-8-carboxylic acid, 


i, 403. 
Dimethylglutaric acid, dibromo-, i, 72. 
—— acids, bromination of, i, 72. 
stereoisomeric derivatives of, 


—oos 


i, 72. 
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Dimethylglutaric anhydride, dibromo-. 


i, 73. 
2-Dimethylhydrindole, synthesis of, 

i, 37. 
Dimethylhydroxytetrahydronaphthyl- 

propionic acid, i, 527. 
Dimethylhypoxanthine, i, 736. 
Dimethylic phenylpyrazolinedicarb- 

oxylate, i, 282. 

—— pyrotartrate, i, 251, 307. 
—— tetramethylenedicarboxylate, 

i, 693. 

2’ : 3’-Dimethylisocarbostyril, i, 228. 

B,-Dimethylisorosinduline, i, 336. 

Dimethylketohexamethylene, formation 
of, from dimethylpimelic acid, Proc., 

1898, 68. 
Dimethylketohexaphane [2:6:1), 

formation of, from dimethylpimelic 

acid, Proc., 1893, 68. 
Dimethyllevulinic acid, preparation of, 

i, 72. 

Dimethylmaleic anhydride, action of 

chlorine on, i, 142. 
a8-Dimethylmalic acid, i, 146. 
Dimethylmandelic acid, i, 160. 
Dimethylorthotoluidine bisulphide, 

amido-, i, 76. 

mercaptan, amido-, i, 76. 
metamido-, i, 76. 
—— metanitro-, i, 76. 
Dimethylparabanic acid, thermochem- 

istry of, ii, 360. 
Dimethylparatoluylenediamine hydro- 

gen thiosulphate, i, 76. 
Dimethylphenanthroline, i, 6%. 

2’ : 4’-Dimethylphenometadiazine, 

i, 530, 531. 
Dimethylphenylthiocarbamide, i, 575. 
Dimethylphenylthiosemicarbazide, 

i, 29. 
Dimethylphenyltrimethylenediamine, 

i, 673. 

trimethyltrimethyleneanilthio- 

carbamate, i, 673. 
Dimethylphthalide, action of alkalis on, 


i, 644, 

Dimethylphthalidecarboxylie acid, 

i, 665. 

Dimethylpimelic acid, formation of the 
ketone 2 : 6-dimethyl-1-ketohexa- 
phane from, Pxoc., 1893, 68. 

2 : 5-Dimethylpiperazine, i, 487. 

8-Dimethylpiperazine, i, 488. 

Dimethylpiperazyldihydrazine, i, 488. 


Dimethyl-a-propionylthetine, i, 633. 


Dimethyl-8-propionylthetine, i, 633. 

Dimethylpropylmethane, specific volume 
and thermal expansion of, TRaNs., 
276. 

Dimethylpyrazine, i, 734. 


_ 2: 5-Dimethylpyrazine, i, 486. 
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Dimethylpyrazinecarboxylic acid 
(2:5: 3], i, 487. 
3 : 5-Dimethylpyrazole, i, 178. 
3: 4-Dimethylpyrazole picrate, 
i, 673. 
Dimethylpyrimidine, amido-, i, 454. 
Dimethylquinol, chlorination of, i, 21. 
Dimethylresorcinol, i, 21. 
— condensation of, with nitrobenz- 
aldehydes, i, 216. 
Dimethylsuccinic acids, sp. gr. of, i, 11. 
Dimethyltetrabydronaphthylalkine, 
i, 592. 
Dimethyltetrahydroquinoline, 


i, 227, 603. 
Dimethylthiocarbamine chloride, i, 576. 
4: 5-Dimethylxanthone, i, 217. 
Dimyristylearbinol, Trans., 459. 
Dimyristylearbinyl acetate, TRANS., 

459. 
Dinaphthalidonaphthaquinoneanilide, 

i, 339. 
Di-a-naphtholethane, trichloro-, i, 173. 
Di-a-naphtholmethane, i, 173. 
Di-8-naphtholmethane, i, 172. 
Dinaphthosalicylresorcinol, i, 218. 
a-Dinaphthostilbene, i, 272. 
Dinaphthoxanthen, i, 222. 
Dinaphthylamidophosphoric acid, 

i, 324. 
Di-8-naphthylearbamide, i, 99. 
a-Dinaphtbyl-ay-diketo-8d-dimethyl- 

amare i, 52. 
8-Dinaphthyl-ay-diketo-8d-dimethyl- 

piperazine, i, 52. 
Di-a-naphthyl-af-diketopiperazine, 


i, 55. 
Di-8-naphthyl-af-diketopiperazine, 
i, 55 


a-Dinaphthyldimethylmethane oxide, 


i, 216, 
oe asymunetrical, 

i, 272. 

—— dibromo-, i, 272. 
Di-a-naphthylethylenediamine hydro- | 

bromide, i, 99. 

o's eee methyl ketone, 

1, 159. 
e-Dinaphthylic oxide, dibromo-, i, 275. 
8-Dinaphthylic oxide, bromo-, chloro-, 

and nitro-derivatives of, i, 274. 
8-Dinaphthylketopiperazine, i, 53. 

Mi Pasghingtncinghenglenstiomine, 

i, 421. 
a-Dinaphthyloxidetrichlorethane, i, 272. 
8-Dinaphthyloxidetrichlorethane, i, 272. 
Di-a-naphthylpropylenediamine, i, 81. 
Dinitrosacyls, action of amines and am- 

monia on, i, 205. 
Dinonylearbinol, Traws., 457. 
Diopianhydrazonic anhydride, i, 371. 


Diopsides, ii, 130. 


SUBJECTS. 


Dioptase from the Congo, ii, 421. 
Dioxindole, thermochemistry of, 


i, 649. 
Dioxysparteine, derivatives of, i, 232. 
“Dipentene dihydrochloride, hydrocarb- 
ons derived from, Trans., 292. 
—— oxidation of, TRans., 294. 
Diphenacylbenzylamine, TRANs., 1365. 
— amido-, Trans., 1365. 
—— preparation of, TRANS., 1359. 
—— salts of, Trans., 1364. 
Diphenic acid, 8-diamido-, i, 280. 
Diphenoxydicbloroquinol, i, 322. 
Diphenoxydichloroquinone, i, 322. 
Diphenyl, magnesium compound of, 
Proc., 1893, 80. 
— orthodiamido-, i, 96, 588. 
—- — action of, on  benzile 
i, 96. 
2:3-Diphenyl 1:4-dihydride, TRANs., 
1293. 
Diphenylacetamide, i, 590. 
Diphenylacetanilide, i, 590. 
Diphenylacetic acid, i, 390, 590. 
—— hydrazine, i, 590. 
Diphenylacetonitrile, i, 590. 
Diphenylacetylpyrazole [1:5 : 3], 
i, 610. 


Diphenylallylthiosemicarbazide, i, 29. 
Diphenylamidokyanidine, i, 735. 
Diphenylamine, orthamido-, action of 
ferric chloride on, i, 199. 
Diphenylanilguanidine and its deriva- 
tives, i, 25. 
Diphenylanilidokyanidine, i, 735. 
Diphenylauramine, i, 473. 
Diphenyldiacetylene tetriodide, i, 2. 
2 :3-Diphenyl-1 : 4-diacetylpiazine 
hydride, TRans., 1296. 
2:3-Diphenyl-1:4-dibenzylpiazine di- 
hydride, Trans., 1294. 
Diphenyldihydronaphthaquinozaline, 


di- 


1, 284. 
Diphenyldihydrotetrazine, i, 711. 
Diphenyldihydrotoluquinoxaline, i, 284. 
Diphenyldimethylethylenediamine, 

1, 81. 
Diphenyl-a-dimethyl-8-ketopiperazine, 

1, 54. 
Diphenyldimethylpiperazine, i, 80. 
Diphenyldinitrosacyl, i, 205, 
— action of aniline on, i, 205. 
—— action of paratoluidine on, i, 206. 
Diphenylcamphoramide, i, 361. 
Diphenylchlorokyanidine, i, 735. 
Diphenyleneimidoketone, i, 417. 
Diphenylenephenylmethane oxide, 


i, 220. 
Diphenylethylenediamine, acidoxy! de- 
rivatives of, i, 78. 
diorthonitro-, i, 700. 
—— diparanitro-, i, 700. 
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Diphenvlethylenediamine, hexanitro-, 
1, 70v. 
tetranitro-, i, 700. 
Diphenyl-a-ethyl-8-ketopiperazine, 
i, 53. 
aB-Diphenyl-y-ethyloxazole, TRANs., 
473 


Di-a-phenylethylthiocarbamide, i, 703. 
Diphenylformazyl methyl] ketone, «-para- 
nitro-, i, 159. 
af’-Diphenylfurfuran, i, 512. 
Diphenylhydrazones, stereochemical, 
i, 208. 
Diphenylhydroxytriketone, oximes of, 
i, 169. 
Diphenylic amidophosphate, i, 315. 
)iphenylimidobiazolone, i, 28. 
Diphenylimidobiazolonyl-p-mercaptide, 
1, 28. 
Diphenylimidobiazolony]l-u-methyl 
sulphide, i, 28. 
2’ : 3’-Diphenylindoles, i, 519. 
Dipheny]-a-keto-8-methylpiperazine, 
i, 53. 
a8-Diphenyl-u-methyloxazole, TRANs., 
472. 


Di-p-phenylmethyloxy biazolonecarb- 
amide, i, 534. 

Di-p-phenylmethyloxybiazolonethio- 
carbamide, i, 534, 

2 : 3-Diphenyl-3-methylpiazine, TRANs., 
1285. 

picrate, TRANS., 1286. 

Diphenylmethylpyrazoline 
oxidation of, i, 229. 

Diphenylmethylpyrazolone [1:5:2:3], 
i, 230. 

Diphenylmethylthiosemicarbazide, i, 29. 

2 : 3-Dipheny!-8-naphthindole, i, 52u. 

2’ : 3’-Diphenylorthotolindole, i, 520. 

Diphenylosotriazolidinecarboxylic acid, 
1, 565. 

a8-Diphenyloxazole, TRANs., 470. 

2’ : 3’-Diphenylparatolindole, i, 520. 

Diphenylphenylhydrazokyanidine, 
1, 735. 

Diphenylphthalide, action of phenyl- 
hydrazine on, i, 473. 

2: 4-Diphenylpiazine, TRANs., 1297. 

2 : 5-Diphenylpiazine, TRaNs., 1363. 

2: 6-Diphenylpiazine, Trans., 1368. 

2 :3-Diphenylpiazinecarboxylamide, 
TRANS., 1304. 

2: 3-Diphenylpiazinecarboxylic acid 
and its salts, 'RANS., 1305. 

Dipheny|lpropylenediamine, i, 79. 

Diphenylpyrazole, new synthesis of, i, 44. 

1: 3-Diphenylpyrazole, i, 230. 

1: 5-Diphenylpyrazole, i, 230. 

3 : 5-Diphenylpyrazole, i, 231. 

Diphenylpyrazoledicarboxylic acid 
[1:3:4:5], i, 281. 


[1:5:38], 
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Diphenylpyrazoles, isomerism of, i, 230. 
Dipienylpyrazolidinesemicarbazide, 
1, 611. 
Diphenylpyrazolidinethiosemicarbazide, 
1, 611. 
Diphenylpyrazolone 
hydrazide, i, 230. 
B-Diphenylsemithiocarbazide, i, 206. 
Diphenylsulphoneacetone, symmetrical, 
synthesis of i, 167. 
Diphenylsulphonemethane, i, 141. 
Diphenylsulphoneortho-xylylenedi- 
amine, i, 733. 
Diphenylsulphonethylic oxide, i, 415. 
Diphenyltetraketone, action of phenyl- 
hydrazine on, i, 170. 
Dipnenyltetraketonedioxime, i, 170. 
Diphenyltetraketoxime, i, 355. 
Diphenyltetrazine, i, 711. 
a-Viphenylthiosemicarbuzide, i, 27. 
8-Diphenylthiosemicarbazide, i, 27. 
Diphenylthiosemicarbazides, action of 
methylie iodide on, i, 27. 
Diphenyltrichlorethane, derivatives of, 
and their conversion into stilbene, 
i, 271. 
Diphenylurazine, an isomeric, i, 24. 
Dipthalaldehydebydrazonic acid, i, 372. 
w-Diphthalimidomesitylene, i, 33. 
Dipropargy]l, i, 239. 
Dipropeny! tetrabromides, 
meric, i, 238. 
Dipropenyls, stereoisomeric, i, 238. 
Dipropionitrile, oximido-, i, 315. 
Dipropionyldi-a-naphthylethylenedi- 
amine, di-a-bromo-, i, 99. 
Dipropionyldi-8-naphthylethylenedi- 
amine, di-a-bromo-, i, 100. 
Dipropionyldiorthotolylethylenedi- 
amine, dibromo-, i, 79. 
Dipropionyldiparatolylethylenediamine, 
di-a-bromo-, i, 79. 
Dipropionyldiphienylethylenediamine, 
dibromo., i, 78. 
Dipropionyltartaric acid, ethereal salts 
of, i, 73. 
Dipropylacetic acid, di-y-amido-, 
1, 687. 
Dipropylamide, bromyl-, i, 305. 
chloryl-, i, 192. 
Dipropylamidvacetic acid, i, 554. 
Dipropylamine, freezing points of 
aqueous solutions of, T'RANs., 171. 
—— hydrate of, Trans., 171. 
Dipropylcarbamide, i, 253. 
Dipropylearbodiimide, i, 297. 
Dipropylchloramine, i, 296. 
Dipropyleyanamide, i, 297. 
Dipropyldiphenoxymethane, i, 214. 
Dipropylethylthiocarbamide, i, 576. 
Dipropylphenylthiocarbamide, i, 575. 
Dipropylthiocarbamide, i, 253. 


from _ cinnamic 


stereoiso- 
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Dipropvlthiocarbamine chlori:le, i, 576. 

Dipseudocumylethane, symmetrical 
bromo-, i, 271. 

Dipyrazolone ketone, i, 428. 

3-Dipyrazolone ketone, i, 730. 

8-Dipyrazolonemethylenephenylhy dr- 
azone, i, 730. 

Dipyridyl-88-dicarboxylic acid, i, 613. 

Diresvrcinol, i, 352. 

Diresorcinoldisulphonic acid, i, 353. 

Diresorcinolsulphone, i, 352. 

Diricinoleinsulphuric acid, i, 455. 

Diricinosulphuric acid, i, 455. 

Disalicylquinol, i, 218. 

Disalicylresorcinol, i, 218. 

Dispersion of isomerides, ii, 1. 

—— molecular, ii, 254. 

Dispersions of sulphuric acid solutions, 
TRANS., 99. 

Dissociation and electrolytic conduc- 
tivity, ii, 59. 

— electrolytic and ionisation, ii, 4. 

— — of acid salts, ii, 365. 

— —of salts, determination of, 
ii, 364. 

— —— of water, ii, 364, 365, 448. 

— heat of, of some acids, ii, 259. 

—— in solutions, ii, 265. 

measurements of feebly dissociated 
acids, ii, 62. 

non-electrolytic, in 
ii, 509. 

—— of barium peroxide, ii. 71. 

— of calcium plumbate, ii, 524. 

—— of chrome alum, ii, 73. 

— of double salts in sulution, ii, 110. 

— of saline hydrates and analogous 
compounds, ii, 364. 

—of salts iuto their ions by water 
of crystallisation, ii, 265. 

—— of-sodium chloride in presence of 
heated surfaces of porous clay, 
li, 314. 

—— ratio of salts, ii, 565. 

Dissociation-theory of solution, ii, 565. 

Vistillation apparatus for analysis, 
ii, 487. 

—— fractional, ii, 204. 

—— under reduced pressure, apparatus 
for, ii, 267. 

—— with superheated steam, laboratory 
apparatus for, ii, 163. 

p-Ditolilsuccin, i, 565. 

o-Ditoluidophosphoric acid, i, 323. 

p-Ditoluidophusphorie acid, i, 324. 

p-Ditoluidosuccinic acid, i, 565. 

p-Ditoluylhydroxytriketone, i, 170. 

p-Ditoluyltetraketone hydrate, i, 170. 

Ditolylamine, orthamido-, action of, on 
alloxan, i, 324. 

p-Ditolylamine, orthamido-, i, 283. 

Ditolyleamphoramide, i, 362. 


solutions, 
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o-Ditolyl-ay-diketo-83-dimethy]piper- 
azines, isomeric, i, 52. 
p-Ditolyl-a-dimethyl-8-ketopiperazine, 
i, 54. 
Ditolyleneazone, i, 733. 
Ditolylethylenediamine, acidoxyl deriva- 
tives of, i, 78. 
p-Ditolyl-a-ethy]-8-ketopiperazine, i, 54. 
p-Ditolylformazyl methyl ketone, i, 159. 
p-Ditolyl-a-keto-8-methylpiperazine, 
i, 53. 
o-Ditolylketopiperazine, i, 54. 
p-Ditolylmethylpiperazine, i, 81. , 
Ditolylparaphenylenediamine, 
nitro, i, 15. 
p-Ditolylparatolylenediamine, TRans., 
1408 


tetra- 


o-Ditolylpropylenediamine, i, 80. 

p-Ditolylpropylenediamine, i, 81. 

Ditolylsulphonethylic oxide, i, 416. 

o-Ditolyl-ay-tetraketoparadiazine, 
i, 374. 

p-Ditolyltriamidotoluene, Trans., 1402. 

Divinyl glycol and its derivatives, 
i, 240. 

Dextrin, i, 684. 

Dextrose, fermentation of, by a levo- 
lactic ferment, TRANS., 1268. 

—— See Glucose, ii, 555. 

Dixanthone, ortho-, i, 218. 

Dixylylthydroxytriketone, i, 170. 

Dixylyltetraketone, i, 170. 

Dog, influence of dividing the daily 
nutriment on the metabolism of the, 
ii, 383. 

Drainage water from arable 
ii, 338. 

Dropsical fluids, prote‘ds in, ii, 334. 

Drosera Whittakeri, colouring matters 
of, TRANS., 1083. 

Drying oven, ii, 162. 

Dulcitol from Mozambique cane sugar, 
i, 64. 

Dyeing properties of chay root, TRANs., 
1183. 


soils, 


Dyes, coal tar, qualitative analysis of, 
ii, 610. 

— substantive cotton, from diamido- 
phenanthraquinone, i, 422. 

Dyke, basic, thought to contain leucite, 
ii, 539. 

Dynamite, analysis of, ii, 196. 

Dyspepsia, nervous, secretion of hydro- 
chloric acid in, ii, 219. 


E. 


Earths, approximate determination of 
the equivalents of, by titration, 
ii, 465. 
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Earths, rare, action of charcoal on solu- 
tions of the salts of, ii, 374. 
anhydrous chlorides of the 
metals of, ii, 466. 
—— —— fractionation of, ii, 374, 375, 


376. 
fractionation of, by electro- 
lysis, ii, 284. 
Eegonine and cocaine, separation of, 
ii, 609. 
constitution of, i, 378. 
nor-r-Ecgonine, i, 537. 
i-Ecgonineamide and its derivatives, 
i, 445. 
r-Kegonineamide and its derivatives, 


i, 445. 

l-Ecgoninenitrile, i, 445. 

Echinochrome, i, 59. 

Eczema, ptomaine from the urine in 
cases of, i, 614. 

Egg white, proteids of, i, 379. 

Elaidic acid, constitution of, i, 551. 

—— — hydrazide of, i, 231. 

—— transformation of, into oleic 

and iso-oleic acids, i, 550. 

Elaidin reaction, ii, 559. 

Elasticity of gases, ii, 9. 

Eleagnus angustifolius, physiological 
meaning of the root nodules of, ii, 33. 


Electric arc, fusion and volatilisation of 


metals and oxides in the, ii, 507. 

—— current, changes at the boundary 
between solutions of different con- 
centration during the passage of the, 
ul, 

—— discharge, separation and striation 
of rarefied gases under the influence 
of, ii, 253. 

Electrical calamine from Wythe Co., 
Virginia, ii, 286. 

conductivities of phosphoric acid 
and its salts, ii, 357. 

conductivity and freezing point of 
aqueous solutions of fluorine com- 
pounds, ii, 315. 

of aqueous solutions of 
organic acids, influence of boric acid 
on, ii, 506 
of flames and gases, ii, 563. 

— —— of mixtures of weak acids 
and bases, ii, 356. 

— of solid colloidal silver, ii, 314. 

—— energy, conversion of, into chemi- 
cal energy, ii, 107. 

furnace, ii, 314, 507. 

Electricity, frictional, influence of, on 
the formation of amalgams, ii, 441. 
—- influence of, on the carburation of 

iron by cementation, ii, 527. 

Sinterchenieal effects on magnetising 

iron, ii, 404. 
investigations, ii, 255. 
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Electrolysis of alkali salts, ii, 441. 
of aqueous sulphuric acid, produc- 
tion of hydrogen peroxide in, ti, 108. 
of metullic formates, ii, 191. 
—— of silver nitrate in a vacuum, ii, 4, 
—— of sodic ethylic camphorate, PRoc., 
1898, 43. 
— of steam, ii, 515. 
—— of substituted 
i, 640. 
—— quantitative analysis by, ii, 305, 
391, 495. 
Electrolytes, behaviour of, in mixed 
solvents, ii, 157. 
conductivity of, in various solvents, 
ii, 151. 
—— diffusion of dilute solutions of, 
ii, 155. 
— mixed, chemical equilibrium in, 
ii, 150. 
—— separation of precipitates at the 
boundary of, ii, 404. 
—— thermoelectric phenomena be- 
tween, ii, 202. 
Electrolytic analysis, 
force in, ii, 506. 
—— conductivity and dissociation, 
ii, 59. 
— — of 
ii, 152. 
—— dissociation and ionisation, ii, 4. 
— — of acid salts, ii, 365. 
—— —— of salts, determination of, 
ii, 364. 
of water, ii, 364, 365, 448. 
Electrometric analysis, ii, 387. 
study of potassium hydrogen 
triplatohexanitrite, ii, 256. 
Electromotive force in 
analysis, ii, 506. 
of galvanic combinations, 


organic acids, 


electromotive 


stereoisomeric acids, 


electrolytic 


ii, 150. 

— —— of oxidation cells, ii, 58. 

—— — the Clark cell as a standard 
of, ii, 107. 

—— —— Volta, relation of, to pressure, 
ii, 256. 

forces of gold and platinum cells, 
ii, 149. 

— of mercury, abnormal, ii, 356. 

Electrosyntheses, organic, i, 630. 

Elements and compounds, cohesion of, 
ii, 155. 

—— atomic refractions of the, ii, 253. 

— chemical, the measurement of the 
relative masses of the atoms of the, 
Trans., 1. 

—- lectures on inorganic chemistry 
based on the natural system of, 
ii, 408. 

new diagram and periodic table of, 
Trans. 852. 
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Elements, physical character of the lines 
of the spark spectra of, ii, 2. 

Elemi resin, terpenes from, i, 100. 

Elimination of carbonic oxide, ii, 288. 

Emetine, estimation of, in ipecacuanha, 
ii, 397, 560, 608. 

Energy, loss of, due to chemical union, 
method of measuring, ii, 63. 

Epichlorhydrin, action of sodium on, 


i, 383. 

£-Epichlorhydrin, i, 4. 

Epilobium alpinum, analysis of, 
ii, 593. 

Episarkine, i, 536, 542. 

Equilibria, cyclical, ii, 367. 

Equilibrium, chemical, conditions of, 
ii, 450, 566. 

in mixed electrolytes, ii, 150. 

— in salt solutions, labile conditions 
of, ii, 447. 

Equisetum fluviatile, analysis of, 
ii, 598. 

— palustre. analysis of, ii, 593. 

Equivalents, determination of, by con- 
version of oxides into sulphates, 
ii, 283. 

— of the earths, determination of, by 
titration, ii, 465. 

Erbia, ii, 376. 

Erucic acid, action of sodium hydrogen 
sulphite and of sulphurous acid on, 
i, 549. 


constitution of, i, 551. 

— —— oxidation and derivatives of, 
i, 551. 

Erysipelas, ptomaines from the urine 
in, i, 183. 

Erysipeline, i, 183. 

Erythritol, specific heat of, ii, 258. 

—— synthesis of, i, 450. 

Erythrodextrin, i, 127. 

Erythrophene, Proc., 1892, 192. 

Eserine, green colouring-matter derived 
from, i, 741. 

—— new reaction of, i, 741. 

Essential oils. See Oils. 

Ethanalamine, i, 187. 

Ethane and oxygen, temperature of 
ignition of a mixture of, ii, 258. 

—— heat of combustion of, ii, 444. 

—— nitro-, molecular weight in the 
liquid state, Trans., 1104. 

Ethenylamidonaphthol, i, 171. 

Ethenylamidoximebenzenesulphone, 
i, 382. 

Ethenyldiparatolytriamidotoluene, 

RANS., 1405. 

Ethenylethyltolylenediamine, i, 286. 

Ethenylpara-n-methyltolylenediamine, 
i, 285 


Ether and water, vapour tension of 


mixtures of, ii, 264. 


Ethereal hydrogen sulphates, excretion 
of, in cholera, ii, 290. 
—— oils. See Oils. 
—— salts, behaviour of, at high tem- 
peratures, i, 512. 
—— — heats of combustion of, ii, 59. 
hydrolysis of, by means of 
aluminium chloride, i, 152. 
—— silicates, catalytic action of alum- 
inium chloride on, i, 62. 
—— sulphinateas, i, 343, 344. 
Etherification, influence of the constit- 
tion of the alcohols on the velocity of, 
ii, 158. . 
—— velocity of, ii, 9, 158. 
Ethers, decomposition of, by haloid 
acids, i, 620. 
simple and mixed, boiling points 
of, Proc., 1898, 145. 
Ethoxalyldiacetonitrile, i, 397. 
Ethoxyacetonaphthol, pentabromo-, 
i, 653. 
3-Ethoxy-4-amidogquinoline, i, 607. 
Ethoxybenzene, action of cinnamic 
chloride on, i, 163. 
Ethoxy-4-benzoylamidogquinoline, i, 606. 
3-Ethoxy-4-bromoquinoline, i, 607. 
a-Ethoxybutyro-a-naphthalide, i, 52. 
a-Ethoxybutyro-8-naphthalido-a- 
butyro-8-naplithalide, i, 52. 
p-Ethoxydiphenylamine, i, 329. 
a-Ethoxyisobutyro-a-naphthalide, i, 53. 
a-Ethoxyisobutyro-8-naphthalide, i, 53. 
a-Ethoxyisobutyro-8-naphthalido-a-iso- 
butyro-8-naphthalide, i, 53. 
p-Ethoxymetasulphonaminebenzoic 
acid, i, 585. 
Ethoxynaphthalene, 1 : 4-amido-, deriva- 
tives of, i, 39. 
amidoazo-, i, 40. 
— 1: 4nitro-, i, 39. 
3-Ethoxy-4-nitroquinoline, i, 607. 
p-Ethoxyorthotoluenesulphonic acid, 
and its derivatives, i, 343. 
Ethoxyorthotoluonitrile, i, 16. 
p-Ethoxyparamidodiphenylamine and 
its derivatives, i, 329. 
p-Ethoxy paranitrosodiphenylamine, 
i, 329. 
m-Ethoxypheny] bisulphide, i, 36. 
a-Ethoxy-y-phenylamidoquinoline, 
i, 728. 
Ethoxysuccinic acid, optically active, 
TRANS., 229. 
y-Ethoxy-4'-tetrahydrobenzoic acid, 
i, 34. 
p-Ethoxytoluenemetasulphonamide, 
i, 585 


i, 585. 
Ethyl methyl ketone, pinacone from, 


i, . 
Ethylacrylamide, i, 695. 
Ethylamethylcamphonitroketone, i, 109, 
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Ethylamide, dichloryl-, i, 192. 

Ethylamine, freezing points of aqueous 
solutions of, TRANs., 154. 

—— hydrates of, TRANs., 156. 


seleno- and thio-derivatives of, i, 30. 


—— sulphite, i, 505. 
Ethylbenzalmercaptal 
amido-, i, 31. 
Ethylbenzene, critical constants of, ii,446. 
aw-dibromo-, action of aluminium 
chloride on, i, 562. 
magnetic rotation of, ii, 442. 
Ethylbenzenes, chlor-, action of alum- 
inium choride on, i, 561. 
Ethylbenzhydroximeacetic acid, 501. 
Ethylbenzoic acid, amido-, i, 529. 
Ethylbenzoylacetic acid oxime, i, 583. 
Ethylbutylcarbinol from mannitol, i, 246. 
Ethylbutylthiourea, secondary, TRaNs., 
322. 
Ethylearbamide, thermochemistry of, 
ii, 359. 
Ethylearpaine, i, 740. 
Ethyleitraconic acid, i, 195. 
Ethylcytisine, i, 120. 
-Ethyldihydroxypyridine, Trans., 882. 
oxidation of, TRANs., 883. 
1-Ethyl-3 : 5-dimethylpyrazole, i, 674. 
dichloroplato-, 1, 674. 
Ethyldiphenylacetic acid, i, 590. 
Ethyldiphenylacetonitrile, i, 590. 
n-Ethyldiphenyldihydrotoluquin- 
oxaline, i, 286. 
Ethylene, action of mercuric chloride 
on, i, 450. 
action of nitrosyl chloride on, 
Trans., 479. 
and oxygen, ignition point of a 
mixture of, ii, 258. 
chlorhydrin, action of phenylhydr- 
azine on, i, 639. 
heat of combustion of, ii, 444. 
—— liquid, refractive index of, ii, 201, 
—— tetriodo- preparation of, i, 449. 
Ethylenebenzazimide, i, 574. 
Ethylenediamine, action of nitrophenols 
on, i, 699. 
and derivatives of acetoacetic 
acid, condensaticn products from, 
Trans., 1310. 
— rotatory power of tartrates of, 
ii, 105. 
Ethylenedibromothymol, i, 316. 
Ethylenediethyldisulphone, i, 460. 
Ethylenediethylsulphone, ii, 289. 
Ethylenedisulphonie acid, i, 460. 
Ethylenesulphinic acid, i, 460. 
Ethylenic bromide, action of phenyl- 
hydrazine on, i, 98. 
—— chloride, heat of vaporisation of, 
ii, 446. 


hydrechloride, 


—— —— magnetic rotation of, ii, 442. . 


INDEX UF SUBJECTS, 


Ethylenic chloride, m. p. of, ii, 357. 
—— hydrocarbons, condensation of, 
with hydrocarbons of the benzene 
series, i, 635. 
-— hydration of, i, 61. 
oxide, magnetic rotation and re- 
fractive power of, TRANs., 488. 
Ethylethoxyazoxazine, i, 398. 
Ethylethoxyazoxazinecarboxylic 
i, 398. 
Ethylfisetol, action of hydroxylamine 
hydrochloride on, i, 413. 
Ethylformomercaptal, amido-, i, 31. 
Ethylglyoxalinedicarboxylic acid, i, 281. 
Ethylhomapocinchene, oxidation of, 
i, 377. 
Ethylhomapocinchenic acid, i, 377. 
Ethylic acetate, heat of vaporisation of, 
ii, 446. 


acid, 


molecular weight of, in the 
liquid state, TRANs., 1100. 

vapour pressure, molecular 
volume, and critical constants of, 

Trans., 1216. 

acetoacetate, action of benzoic 
chloride on metallic derivatives of, 

i, 628. 

action of diazobenzene on, 
i, 84, 156. 
action of hydrogen bromide 

on, i, 67. 

— action of methylenic iodi.le 

on, i, 393. 

action of phenylhydrazine 

hydrochloride on, i, 67. 

aldureides of, i, 645. 

—— — and ethy] salicylate, i, 67. 

benzaldehyde and carbamide, 
interaction of, i, 649. 

condensation products of the 

hydrazide of, i, 367. 

constitution cf, i, 71. 

molecular weight of, in the 
liquid state, TRANs., 1100. 

—— — synthesis of phenols from, 
i, 697. 

acetocyanacetate, condensation of, 
with phenol, i, 456. 

condensation of, with res- 
orcinol, i, 456. 

—— acetomalonate, i, 69. 

—— acetomethylmalonate, i, 69. 

—— acetonedicarboxylate, action of 
nitrous acid on, i, 397. 

—— acetosodacetate, action of, on 
ethylic a-bromopropionate, a-bromo- 
butyrate, and a-bromisobutyrate, 
i, 500. 

—— acetoxyfumarate, i, 629. 

—— f-acetoxyisocrotonate, i, 629. 

—— aceturamidocrotonate, i, 647. 

—— acetylenedicarboxylate, i, 145. 
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Ethylic acetylenedicarboxylate, addition 
‘of bromine to, i, 645. 

—— acetylenediuramidocrotonate, 
i, 648. 

— acetylethylmalonate, i, 69. 

—— a-acetyl-8’-hydroxyfumarate, 
i, 629. 

—— acetylsalicylate, i, 66. 

— alcohol as a solvent, i, 244. 

-—— —— depression of the freezing 
point of acetic acid by, Trans., 1023. 

—— — depression of the freezing 
point of benzene by, Trans., 1019. 

—— —— depression of the freezing 
point of water by, Trans., 1015. 

———— heat of vaporisation of, 
ii, 446. 

— —— higher alcohols and other 
impurities in, ii, 393. 

magnetic rotation of, ii, 442. 

— —— molecular weight of, in the 
liquid state, TRANS., 1102. 

— —— presence of, in oil of roses, 
ii, 181. 

— allylmethylindolecarboxylate, 
i, 704. 

— ammonium 
hydrate of, i, 554. 

—— azobenzenecyanacetate and its de- 
rivatives, i, 210, 509. 

—— 4-azobenzenepyrazolone-3 carb- 
oxylate, i, 367. 

—— azoparotoluenecyanacetate, i, 510. 

—— azorthotoluenecyanscetate, i, 509. 

—— benzalpyrazolonecarbox late, 
i, 367. 

—— benzeneazocyanacetate, a- ard B-, 
i, 465. 

—— benzenesulphinate, action of iydro- 
gen sulphide on, i, 344. 

—— ——— preparation of, i, 270. 

—— benzodiuramidodimaleate, i, 648. 

—— benzoylacetate, action of diazo- 
benzene on, i, 157. 

—— benzoylbenzeneazocyanacetate, 
i, 466. 

—— benzoyl-nor-r-ecgonine, i, 537. 

—— benzoylsalicylate, i, 66. 

—— §-benzoxyisocrotonate, i, 628. 

~—— benzuramidobutyrate, i, 645. 

—— benzuramidocrotonate, i, 645. 

—— benzuramidofumarate, i, 648. 

—— benzuramidomaleate, i, 648. 

~—— benzylglutaconate, Trans., 259. 

—— benzylidenediacetoacetate, action 
of hydrogen chloride on, i, 419. 

—— benzylidenedihydrocollidinedi- 
carboxylate, i, 647. 

year jena eaten tame 
i, 555. 

—— bromisodehydracetate, action of 
ammonia on, i, 555. 


mesitencarbamate, 
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Ethylie bromodimethyl-a-pyridonrcarb- 
oxylate, i, 403. 
a-bromopropionate, action of 
sodium nitrite on, i, 65. 
m-bromosalicylate, i, 66. 
—— bromylimidocarbonate, i, 3C5. 
—— butanetracarboxylate, preparation 
of, i, 693. 
camphanate, i, 526. 
campholytate, Trans., 498. 
camphorates, action of phenyl- 
hydrazine on, i, 600. 
carbacetoacetate, i, 306. 
carbethoxyacetoacetate, i, 68. 
—— B-carbethoxyacrylate, i, 629. 
—— B-carbethoxyisocrotonate, i, 629. 
—— carbethoxymethylacetoacetate, 
i, 70. 
— chloride, action of bromine on, i, 6?. 
chloro-formate, molecular weight 
in the liquid state, TrAns., 110u. 
perchloro-, i, 188. 
chloroxalacetate, hydrolysis of, 
i, 11. 
cinnamaluramidocrotonate, i, 647. 
p-cresoxypropylmulonate i, 10. 
—— cuminaluramidocrotonate, i, 646. 
cuprosalicylate, i, 66. 
—— cyanacetate, synthesis with the aid 
of, i, 305. 
cyanide, condensation of, with 
ethylic succinate, i, 397. 
a-dichlor-, action of hydrogen 
chloride and hydrogen bromide on, 
i, 121. 
—— —— dimolecular a-dichlor-, i, 222. 
action of ammonia 


on, i, 122. 
y-cyanopropylmalonate, i, 9. 
—— cysnosuccinate, syntheses with the 
aid of, i, 305. 
diacetomalJonate, i, 69. 
—— diacetylglycerate, TRANs., 1422. 
—— dibenzoylcarbamate, i, 410. 
—— dibromogallate, i, 343. 
—— dibromosalicylate, i, 66. 
—— dibromosuccinate, action of sodium 
ethoxide on, i, 142. 
o-dicyanobenzylceyanacetate, 
i, 17. 
—— diethylsalicylate, i, 66. 
—— diethylsuccinosuccinate, i, 258. 
—— dihydrocollidinedicarboxylate, 
ketone from, i, 667. 
—— dihydromethylketoly]-8-keto- 
propionate, i, 521. 
—— dihydroxybrassidate, i, 393. 
—— diiodocrotonate, i, 397. 
—— diiodofumarate, i, 397. 
—— diisopropylsuccinosuccinate, i, 258. 
——- 2: 2’-dimethylbenzimidazole-3’- 
acetate, i, 433. 
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Ethylic dinitrosoacetonecarboxylate per- 
oxide, i, 397. 

2 : 3-diphenylpiazinecarboxylate, 

Trans., 1307. 
—— di-y-phthalimidodipropylmalonate, 
i, 687. 
——. dipropylsuccinosuccinate, i, 258. 
disodioracemate, action of ethylic 
iodide on, i, 685. 
—— disodiotartrate, action of ethylic 
iodide on, i, 685. 

nor.-r-ecgunine, i, 537. 

—— ——- quaternarf ammonium iodide 
from, i, 538. 
ether, depression of the freezing 
point of acetic acid by, Trans., 1024. 
depression of the freezing 
point of benzene by, Trans., 1021. 
molecular weight of, in the 
liquid state, Trans., 1100. 
ethocarboxyl-8-amidopropionate, 
i, 632, 
—— ethoxybenzylsodiomalonate, i, 583. 
—— ethoxyfumarate, i, 630. 
—— ethoxyfurfurylsodiomalonate, 
i, 583. 
—— ethoxymethyleneglutaconate, 
i, 401. 

m-ethoxyphenylthioacetate, i, 36. 

ethoxypiperonylsodiomalonate, 
i, 583. 

ethyldicarboxyglutaconate, 
Trans., 881. 

ethylenedi-8-amido-a-ethylcrot- 
onate, TRANs., 1310. 

—— ethylenedi-8-amido-a-methylcrot- 
onate, TRANS., 1310. 
—— ethylglutaconate, Trans., 882. 
ethylisopropylsuccinosuccinate, 
i, 258. 
ethylpropylsuccinosuccinate, i, 258. 
—— formate, heat of vaporisation of, 
ii, 446. 

—- vapour pressure, molecular 
volume, and critical constants of, 
Trans., 1202. 

formazylcarboxylate, i, 82, 84, 147. 

—— formuramidocrotonate, i, 647. 
formylsuccinate, i, 192. 
furfuramidocrotonate, i, 647. 
— glycerate, active, TRANs., 512. 
— — inactive, Trans., 511. 
—— glyoxylate acetylhydrazone, i, 82. 
—— f-hydrazo-§,-ketadipate, i, 429. 
—— hydrogen acetylmalonate oxime, 
i, 583. 
—— —— benzuramidofumarate, i, 648. 
—— —— benzuramidosuccinate, i, 648. 
—— —— benzylideneoxalacetate, 
i, 146, 714. 
—— —— camphorate, i, 599. 
—- — — ortho-, i, 278. 
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Ethylic hydrogen camphorate, allo-, 
i, 278. 
—— —— o-carborybenzoylceyanacetate 
and its salts, i, 467 
metahydroxyuvitate, i, 252. 
—— hydroxyazoxazinedicarboxylate 
and its derivatives, i, 398. 
—— hydroxydimethyl-a-pyridone- 
carboxylate, i, 404. 
—— 8-hydroxynaphthoate, i, 221. 
—— iodide, action of magnesium and 
aluminium amalgams on, i, 622. 
molecular weight of, in the 
liquid state, Trans., 1099. 
—— isobutylidenemalonate, prepara- 
tion of, TRans., 1344. 
—— action of ethylic sodiomalon- 
ate on, TRANS., 1344. 
—— isodehydracetate, i, 306. 
—— — action of ammonia on, i, 554. 
— — action of nitric acid on, 
i, 197. 
~—— isonitrosopyrazolonecarboxylate, 
i, 367. 
—— ketophenylparaconate, i, 714. 
malonates, addition of sodium 
alkyloxides to, i, 583. 
mesitencarbamate, i, 555. 
methanetricarboxylate, i, 69. 
methylacetosodacetate, action of 
ethylic a-bromisobutyrate on, i, 500. 
methylbenzeneazocyanacetate, 
i, 466. 
—— methyldicarboxyglutaconate, 
TRans., 877. 
methylethylsuccinosuccinate, 
i, 258. 
—— methylglutaconate, Trans., 880. 
—— methylic benzuramidofumarate, 
i, 648. 
—— —— phenylpyrazolinedicarboryl- 
ates, i, 282. 
a-methylindole-8-carboxylate, 
i, 368. 
re aaa ee adem cee 
i, 258. 
—— 8-methyl-A,-ketohexenylcarboxyl- 
ates, i, 393. 
—— methylmercaptothiazolecarboxy]- 
ate, i, 634. 
—— methylpropylsuccinosuccinate, 


—— f-naphthalenesulphinate, i, 344. 
m-nitrobenzuramidocrotonate, 
i, 646. 
—— nitroso-nor-r-ecgonine, i, 537. 
—— orthoformate, i, 686. 
—— orthotoluate, amido-, i, 532. 
—— oxalacetate, i, 146. 
—— —— action of benzaldehyde on, 
i, 714. 
——- —— aldureides of, i, 645. 


INDEX OF SUBJECTS. 


Ethylic oxalacetate, condensation pro- 
ducts of the hydrazide of, i, 367. 

— oxalodiacetate, action of hydrazine 
hydrate on, i, 429. 

— oxalylphenylhydrazine, action of 
ethylic chlorocarbonate on, i, 554. 

— oxide, molecular weight of, in the 
liquid state, Trans., 1100. 

— oxomalonate, i, 193. 

—— phenylbenzylhydrazinesuccinate, 
i, 371. 

—- phenyleyanopyruvate, i, 37. 

— phenylhydroxyparaconate, i, 714. 

—— phenylpyrazolonecarboxylate, 
Trans., 879. 

—— phthalocyanacetate, i. 467. 

potassium dimethylmalonate, elec- 

trolysis of, i, 394. 

sebate, 


—_— electrolysis of, 
i, 895. 

——- propionate, vapour pressure, mole- 
cular volume and critical constants of, 
TRANS., 1226. 

— pyrazoline-3 : 5-dicarboxylate, 

i, 431. 

— pyrazolone-3-carboxylate, i, 180. 

— pyridazolone-3-carboxylate, i, 732. 

—— pyrotartrate, ortho-, i, 252, 307. 

— pyruvate and the product of its 
condensation with hydrogen chloride, 
i, 552. 

— —— m-chlorophenylhydrazone, 
Trans., 872. 

o-chlorophenylhydrazone, 
TRANS., 868. 

—— —— p-chlorophenylhydrazone, 
Trans., 873. 

— ricinate, i, 456. 

—— salicyluramidocrotonate, i, 646. 

—- silicate, action of ethyl chlorocarb- 
onate on, i, 67. 

— — catalytic action of aluminium 
chloride on, i, 62. 

—— —— constitution of, i, 67. 

— sodiobenzeneazocyanacetate, 

i, 466. 

—— sodiocyanacetate, action of chlorides 
of bibasic acids on, i, 143. 

—— sodiocyanopyruvate, i, 396. 

——— — action of diazobenzene chlor- 
ide on, i, 396. 

—— sodiosalicylate, i, 66. 

—— sodium camphorate, ortho-, elec- 
trolysis of, TRANS., 495. 

— — thiosulphate, i, 416. 

—— succinate, action of sodium eth- 
oxide on, i, 686. 

—— —— and formate, condensation of, 
i, 192. 

—— succinodicyanacetate, i, 143. 


—— thiocarbamates, physiological ac- . 


tion of the two isomeric, ii, 584. 
VOL. LXIV. ii. 
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— thiocarbimide, molecular weight 
of, in the liquid state, Trans., 110%. 
—— thiocyanate, molecular weight of, in 
the liquid state, Trans., 1100. 
—— thionylmetamidobenzoate, i, 517. 
—— p-toluate, amido-, i, 533. 
—— p-toluenesulphonate, i, 270. 
trichloropyruvate, i, 308. 
Ethylideneacetone, i, 8. 
Ethylideneacetophenone, trichlor-, i, 390. 
Ethylidenediethylsulphone, behaviour 
of, in the organism, ii, 289. 
Ethylideneorthamidobenzylic 
i, 23. 
— —trichlor-, i, 23. 
Ethylidenepropionic acid, i, 392. 
re chloride, magnetic rotation 
of, ii, 442. 
— heat 
ii, 446. 
Ethylisoamylthiourea, TRAns., 323. 
Ethylisobutylthiourea, Trans., 320. 
Ethylisoeugenol, thermochemistry of, 
ii, 154. 
Ethylisonitrosocamphor, i, 660. 
Ethylisopropylearbinol, i, 124. 
Ethylisopropylearbiny] acetate, i, 124. 
—— iodide, i, 124. 
Ethylisopropylchloromethane, i, 124. 
Ethylitaconie acid, i, 195. 
Ethylmesaconic acid, i, 195. 
Ethylmethylpropylethyleneglycol, 
i, 545 ' 


alcohol, 


of vaporisation of, 


i, 545. . 

a-Ethylnaphthalene, chlorination of, 
i, 422. 

n-Ethylnaphthophenazonium 
oxide, i, 282. 

—— iodide, i, 283. 

8-Ethylnaphthylenediamine, i, 284. 

Ethylorthophenylenediamine, oxidation 
of, i, 199. 

o-Ethylorthotoluamide, i. 532. 

—— chloro-, i, 532. 

Ethylorthotoluidine, nitro-, i, 77. 

p-Ethylorthotolylenediamine, i, 285. 

Ethyl-a8-oxynaphthindone, i, 338. 

Ethylphenanthridone, i, 722. 

Ethylparatoluamide, bromo-, i, 533. 

Ethylparatoluidineorthosulphonic acid, 
i, 584. 

Ethylphenylketoxime, i, 499. 

Ethylpropylearbinylic hydrogen sulph- 
ate, i, 495. 

a-Ethylpropyltriphenylpseudodithio- 
biuret, i, 576. 

B-Ethylpropyltriphenylpseudodithio- ~ 
biuret, i, 576. 

Ethyl-a-picoline, brom-, i, 43. 

B-Ethylpiperidine aurochloride, i, 602.” 

2-Ethyl-8-pyrazole-4 : 2-dicarboxylic ~ 
acid, i, 281. 

1-Ethy}-2-pyridone, i, 279. 

51 


hydr- 
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1-Ethylpyrroline ferrocyanide, i, 602. 

Ethylresorcylglyoxylic acid, i, 413. 

Ethylresorcylic acid, i, 413. 

Ethyltartronic acid, i, 553. 

Ethylthionamic acid, i, 505. 

Eftringite from Tombstone, Arizona, 
ii, 536, 578. 

Eucalypto, i, 726. 

Eucalyptus globulus, essence of, i, 726. 

Eucalyptus oil, crystalline dihydrochlor- 
ide from, i, 223. 

Eugenol, thermochemistry of, ii, 154. 

Eugenolcinnamic acid, i, 643. 

Eurbodoles from dihydroxydiketotetra- 
hydronaphthalene, i, 356. 

Evaporation, rate of, determination of 
molecular weight from, ii, 261. 

Excretion of phosphoric acid, effect of 
work on, ii, 583 

Exercise and respiratory interchange, 
ii, 579. 

Expansion, thermal, of certain paraffins 
and paraffin derivatives, TRANS., 273. 

—— of liquids, determination of, 

TRANS., 262. 

Explosion, temperature of, ii, 257, 258. 

Kxplosives, ii, 409. 

Extraction apparatus for liquids, ii, 567. 

Exudations, proteids in, ii, 334. 


F, 


Fabrics, estimation of silk in, ii, 611. 
—— textile, hygroscopic properties of, 
ii, 368. 

Falkenhaynite, i ii, 576. 

Fat analysis, new method of, ii, 604. 
estimation of, in bread, ii, 197. 
estimation of, in milk, ii, 55, 101, 

251, 252, 308, 396, 559, 601. 
estimation of, in milk by Babcock’s 
method, ii, 251. 
— estimation of, in milk with 
Demichel’s lactobutyrometer, ii, 55. 
neutral, detecticn and estimation 
of, in mineral oils, ii, 604, 
of milk, influence of sugar on the 
constitution of ii, 27. 
origin of, from proteid in the body, 
ii, 327. 
— wool-, detection of foreign fats in, 
ii, 351, 397. 
Fats, absorption of, in the organism, 
ii, 24. 
—- analysis of, ii, 310. 
—— and pile, iodine absorption of, 


aig Habl’s iodine numbers for, ii, 103. 

— saponifiable and unsaponifiable, 
analysis of mixtures of, ii, 102. 

Fatty series, substitution in, i, 449. 
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Feeding experiments with sunflower 
cake on cows, ii, 328. r 

Fenchone, action of phosphoric anhydr- 
ide on, i, 597. 

Fenchone-derivatives, active and inac- 
tive, i, 106. 

Fenchylamine derivatives, 
powers of, i, 725. 

Ferment, diastatic, in blood, ii, 581. 

in Penicillium glaucum resembling 
emulsin, i, 744. 

levolactic, of the pear, morphology 
of, TRANS., 1263, 

—_— organised, from cherry tree gum, 
ii, 180. 

Fermentation, alcoholic, of Jerusalem 
artichokes with pure yeast, ii, 482. 
ammoniacal, in soils, ii, 291. 

—— butyl-alcoholic, ii, 586. 

—chemical changes in tobacco during, 
ii, 592. 

— influence of antiseptics on, ii, 32. 

——of dextrose, rhamnose, and mannitol 
by a lwvolactic ferment, Trays, 
1263. 

——of glucose, formation of citric 
acid in, ii, 591. 

—— of manure, ii, 182. 

Ferments, diastatic and peptone-form- 
ing, in. the organism, influence of 
carbonic anhydride on, ii, 475. 

fat-decomposing and glucoside-de- 
composing, relations between, ii, 85, 

— formed and unformed, difference 
between, ii, 31. 

—_ hydrolytic, behaviour of, in the 
organism, ii, 329. 

Ferric chloride, action of liquid am- 
monia on, ii, 470. 

—— — action of water on, ii, 405. 

—— — action of water vapour on, 
ii, 280. 

chloride, 


rotatory 


and ammonium 
mixed crystals of, ii, 280. 

—— — hydrates of, ii, 119. 

— chlorobromide, ii, 377. 

— fluoride, ii, 122. 

—— —— non-dissociation of, in solu- 
tion, ii, 316. 

—— hydroxide, crystalline, ii, 169. 

—iron, distribution of, between 
oxalic and hydrochloric acids, i ii, 405. 

— oxalate, action of water on, ii, 405. 

—— —— heat of formation of, ii, "405. 

—— oxide, action of a high tempera 
ture on, ii, 167. 

— — amorphous Se ol , ii, 169. 

— —— estimation in soils and 
rocks, ii, 243. 

—— — ignited, dissolution of, ii, 468, 

—— phosphate, ii, 573. 

— salts, action of zinc on, ii, 468. 
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Ferric salts. decomposition of oxalic acid 
by, ii, 405. 

— —— reaction of, with thiocyanates, 
i, 122, 185, 289, 290. 

— —— titration of, ii, 193. 

Ferroaluminium, analysis of, ii, 96. 

—-estimation of aluminium in, 
ii, 48, 96, 243, 391. 

Ferrochrome, analysis of, ii, 96. 

Ferrosilicon, analysis.of, ii, 96, 304, 

Ferrotitanium, analysis of, ii, 96. 

Ferrotungsten, analysis of, ii, 96. 

Ferrous alkali sulphates, crystallography 
of, TRANS., 365. 

—— fluoride, ii, 122. 

—— sulphate, employment of in agri- 
culture, ii, 142. 

Fever, influence of, on the glycogen of 
the liver, ii, 541. 

Fibre, estimation of, in foods, ii, 611. 

Fibrin, solutions of, i, 743. 

Fibrin-peptone, i, 235. 

Fibroin, preparation and properties of, 
i, 183. 

—— rotatory power of, i, 60. 

Filter, Gooch, use of the, ii, 90. 

Filters, clay, ii, 368. 

Fire-damp, detection of small quantities 
of, ii, 487. 

Fisetol, constitution of, i, 413. 

Fishes, respiration in, ii, 81. 

Fish-guano, analysis of, ii, 389. 

Flames, electrical conductivity of, 
ii, 563. 

-—— of metallic compounds, spectra of, 
ii, 401. 

Flesh, organic bases of the juice of, i, 55. 

Flour, wheat-, detection of, in rye-flour, 
ii, 250. 

Flowers of Tagetes glandulifera, i, 623. 

Fluavil, i, 225. 

Fluids, effect of gravity on, at the 
critical point, ii, 112. 

a action of phenylhydrazine on, 
i, 473. 

Fluorescein bisphenylcarbamate, i, 420. 

—— of camphoric anhydride, TRans., 
961 


Fluoresceinanilide, i, 721. 

—— dimethyl ether. i, 721. 

Fluorescein-group, i, 220. 

Fluoresceins, origin of colour in, Proc., 
1898, 53. 

Fluorescence, origin of, TRANS., 243; 
Proc., 1892, 189; 1898, 52. 

Fluorides, double, ii, 373. 

—— Effront’s method for the purifica- 
tion and preservation of yeast by, 
li, 481. 

Fluorine compounds, electrical con- 
ductivity and freezing point of 
aqueous solutions of, ii, 315. 


Fluorine compounds, in the organism, 
ii, 23. 

—— estimation of, in combustible gases, 
ii, 488. 

estimation of, in the ash of plants, 
ii, 234. 

——- in bones and teeth, ii, 81. 

—— in fossil wood, ii, 76. 

—— physical constants of, ii, 204. 

Fluoroxyhypomolybdic acid, salts of, 
ii, 124 

Fluoroxymolybdic acid, salts of, ii, 124. 

Fluoroxypermolybdie acid, salts of, 
ii, 124. 

Fodder plants, Swedish, ii, 592. 

Feetal urine, ii, 428. 

Folgerite not a distinct species, ii, 535. 

Formaldehyde, i, 389. 

action of 8-naphthol on, i, 100. 

——action of, on nitrosodimethyl- 
aniline, i, 509. 

—— assimilation of, by green p'ant 
cells, ii, 32. 

—— condensation of, with napthols, 
i, 172. 

detection and estimation of, ii, 439. 

Formates, metallic, electrolysis of, ii, 
191. ‘ 

Formazyl hydride, i, 83, 85. 

—— methyl ketone, i, 84, 157. 

— metallic derivatives of, 
i, 159. 

— — —— phenylhydrazone, i, 158, 

Formazylazobenzene, 1, 83, 85, 156. 

Formazylearboxylic acid, i, 82, 85. 

Formazyl-compounds, synthesis of, by 
the action of diazobenzene on hydr- 
azones, i, 156. 

Formazylphenyl, i, 82, 156. 

Formic acid, moleculaz weight of, in the 
liquid state, Tkans., 1103. 

Formonaphthalide, nitration of, Proc., 
1898, 8. 

l-Formylmenthylamine, i, 724. 

r-Formylmenthylamine, i, 725. 

Food, influence of increased or di- 
minished consumption of, on digest- 
tion and resorption, ii, 132. 

Foods, detection of horse flesh in, ii, 312. 

estimation of fibre in, ii, 611. 

Franckeite from Bolivia, ii, 576. 

Freezing point and electrical conduc- 
tivity of aqueous solutions of fluorine 
compounds, ii, 315. 

—— —— of dilute solutions of sodium 
chloride, ii, 447, 565. 

ints of solutions of sulphuric 
acid, ii, 262. 

— — of solvents, lowering of, in 
strong solutions, TRaNs., 999. 

very dilute solutions, 

ii, 263, 365, 366, 447 , 565. 
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Friedelite, from the Harstig Mine, 
Sweden, ii, 420. 
— from the Sjé Mine, Sweden, 
ii, 130. 
Frogs, phloridzin diabetes in, ii, 480. 
glycogenic function in, 


— winter, 
ii, 218. 
Fulminates, structure of, i, 494. 
Fulminic acid and its derivatives, i, 542. 
Fumaranilide, diiodo-, i, 397. 
Fumaric acid and maleic acid, isomerism 
of, i, 193. 
—— — chloro-, alleged optical activity 
of, i, 250. 
— —— compounds of, with aromatic 
amines, i, 264. 
diiodo-, i, 397. 
sp. gr. of, i, 11. 
Fungi, occurrence of trehalose in, ii, 337. 
Funnel, hot jacket for, ii, 268. 
Furfuralhydrazone, estimation of, 
ii, 556. 
8-Furfurallevulinic acid, i, 254. 
Furfuran-8-sulphonic acid, aa-chloro- 
bromo-, i, 314. 
Furfuronitrile, 8é-dibromo-, i, 313. 
Furfurylic acetate and benzoate, i, 311. 
alcohol, i, 311. 
amylic ether, i, 311. 
ethylic ether, i, 311. 
methylic ether, i, 311. 
propylic ether, i, 311. 
8-Furfuryllevulinic acid, i, 255. 
é-Furfuryllevulinic acid, i, 255. 
Furnace, electrical, ii, 314, 507. 
Furyldimethylpyrimidine, i, 735. 
Fusel oil, alcohols in, i, 63. 
—— preparation of active amyl 
alcohol and active valeric acid from, 
Trays., 1130. 


G. 


Gadolinite earths, fractionation of, with 
aniline and aniline hydrochloride, 
ii, 376. 

fractionation of, with potas- 
sium chromate, ii, 375. 
metuls, separation of, ii, 283. 

Gadolinium oxide, molecular weight of, 
ii, 211. 

6-Galactan in leguminous seeds, ii, 139. 

Galactose, behaviour of, in diabetics, 
ii, 177. ; 

benzoate, i, 186. 

—— birotation and hydrazone forma- 
tion of, i, 126. 

—— decomposition of, by calcium 
hydroxide, i, 546. 

—— physiological action of, ii, 585. 
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Galactosephenylhydrazone, specific ro- 
tatory power of, i, 126. 
Galena, analysis of, ii, 493. 
artificial production of, ii, 214. 
Gallanilide, i, 167. 
and its triacetyl and tribenzoyl de- 
rivatives, i, 412. 
—- metallic derivatives of, i, 638. 
Gallein benzenesulphonates, i, 478. 
Gallic acid, bromo- and its derivatives, 
i, 583. 
— derivatives of, i, 343. 
dibromo-, and its salts, i, 209, 
Gallic-blue, constitution of, i, 510. 
Gallocyanin, action of aniline on, i, 44. 
Gallocyaninanilide, i, 45. 
Galvanic cells, gold and platinum, elec- 
tromotive forces of, ii, 149. 
combinations, E.M.F. of, ii, 150. 
Garlic, essential oil of, i, 103. 
Garnet, artificial production of, ii, 129. 
Gas, coal-, estimation of nitrogen in, 
ii, 296. 


probable presence of iron 
carbonyl] in certain, ii, 73. 
evolution apparatus, continuous, 
ii, 65. 
exchange, influence of light on, 
ii, 131. 

—— purifiers, estimation of cyanogen 
in the spent materials from, ii, 50. 
Gases, combustible, estimation of fluorine 

in, ii, 487. 
densities of, ii, 453, 514. 
dissolved in water, apparatus for 
extracting, ii, 432. 
dry, combination of, Proc., 1898, 
165. 
—— elasticity of, ii, 9. 
electrical conductivity of, ii, 563. 

—— mixed, temperature of explosion 
of, ii, 202, 257, 258. 

—of blood during 
ii, 540. 

rarefied, separation and striation of, 
under the influence of the electric 
discharge, ii, 253. 

Gastric juice, behaviour of hydrochloric 
acid to albumin in relation to the 
chemical investigation of, i, 233. 

estimation of free hydro 
chloric acid in, i, 283, 433. 

Gas-volumeter, Lunge’s, new accessory 

to, ii, 229. 
new, ii, 230. 

Gas-volumeters, improvements in, ii, 41. 

Geissospermine, i, 446. 

Gelatin, estimation of, in commercial 
peptones. ii, 147. 

Gelsemine, i, 614. 

Gelseminine, i, 492, 614. 

methiodide, i, 493. 


aneesthesia, 
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Gelsemium sempervirens, alkaloids of, 
i, 614. ‘ 

Geoffroya barks, i, 182. 

Geoffroyine, i, 182. 

Geraniol, i, 664. 

Ginger, genuine and exhausted, dis- 
crimination between, ii, 611. 

Glass, action of ammonium hydrogen 
sulphate on, ii, 280. 

—lime soda, graphochemistry of, 
ii, 119. 

Glauconite from Hanover Co., Virginia, 
ii, 287. 

Globulin, crystalline, 


occurring in 


human urine, ii, 290. 
—— respiratory, in the blood of chitons, 


i, 60. 

Globulins, crystalline, i, 380; ii, 290. 

—— of kidney and liver cells, ii, 134. 

Glucina, preparation of, from beryl, 
TRrans., 909. 

Glucose, birotation of, i, 545. 

— detection and estimation of, by 
means of phenylhydrazine, ii, 555. 

— formation of citric acid in the fer- 
mentation of, ii, 591. 

—— pentacetyl derivatives of, i, 246. 

— See also Dextrose. 

Glucoseoxime, i, 293. 

Glucosephenylhydrazone, specific rota- 
tory power of, i, 126. 

Glucosides of the Convolvulacee, i, 423. 

Glue making, valuation of hide clippings 
for, ii, 610. 

Gluten, pre-existence of, in wheat, 
ii, 292. 

Glyceric acid, active, densities, mole- 
cular volumes, and molecular rota- 
tions of ethereal salts of, TRans., 526. 

—~; —— active, normal, butyl, heptyl, 
and octyl salts of, Trans., 1410. 

active and inactive, salts of, 
Trans., 296, 511. 

—— —— isotrichloro-, i, 308. 

—— —— rotatory power of ethereal 
salts of, ii, 561; Trans., 1414. 

Glycerol, bye-products of the action .of 
sodium hydroxide on, i, 246. 

derivatives of, i, 3. 

—— diallyl ether of, i, 384. 

—— estimation of, by Benedikt and 
Zsigmondy’s method, ii, 51. 

—— estimation of, by oxidation, ii, 247. 

—— estimation of, in wine, &c., ii, 247, 
248. 

—— from soap works, estimation of 
sodium sulphite, sulphide, and thio- 
sulphate in, ii, 348. 

—— nitrate, estimation of ‘nitrogen in, 
i, 184 

-— oxidation of, in acid solution, 
ii, 247, 


_— 


Glycide, properties of, i, 4. 
Glycogen, i, 386. 
—— benzoate, i, 187. 
— estimation of, ii, 601. 
—— form of occurrence of, in the body, 
ii, 581. 
hepatic, influence of fever on, 
ii, 541. 
in blood and pus, ii, 541. 
—— occurrence of, in blood, ii, 176, 
333. 
—— origin of, in the organism, ii, 585. 
—— preparation of, from liver and 
muscle, i, 618. 
—— specific rotatory power of, i, 619. 
Glycogenic function in winter frogs, 
ii, 218. 
from trimethylacetaldehyde, 
molecular weight of, in the liquid 
state, TRANS., 1103. 
Glycolaldehyde, i, 7. 
Glycollic acid, heat of combustion of, 
i, 6. 
oe thio-, behaviour of, in the 
organism, ii, 289. 
Glycoflide and its homologues, i, 250. 
Heintz’s, i, 306. 
Glyoxaline, formula of, i, 438. 
Glyoxalinedicarboxylic acids, i, 281. 
Glyoxalphenylosazone, i, 188. 
Glyoxime peroxide, dibromo-, i, 494. 
Glyoxylic acid, constitution of, i, 141. 
heat of combustion of, ii, 6. 
Goats’ milk and its detection in admix- 
ture with cows’ milk, ii, 396. 
Goats, resistance of, to the action of 
morphine, ii, 335. 
Gold, action of bromine on, ii, 284, 
474. 
— action of chlorine on, ii, 474. 
action of hydrochloric acid on, 
under pressure, li, 160. 
action of silicon on, ii, 474. 
and tin, compounds of, ii, 74. 
bullion assay, limits of accuracy 
attained in, Trans., 700. 
— containing palladium from the 
Caucasus, ii, 475. 
erystals containing 
ii, 534. 
detection of, ii, 192. 
detection of, in dilute solution, 
ii, 245. 
—— dissolution of, in a solution of 
potassium cyanide, TRANS., 724. 
double halogen salts of, ii, 126, 
474. 
—— effect of other metals on the vola- 
tility of, TRans., 722. 
estimation of, by electrolysis, 
ii, 305. ; 


mercury, 
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Gold, losses of, in bullion assaying, 
Trans., 710. 
— metallic, volatilisation of, TRans., 
714. 
—— purple, variety of, soluble in water, 
ii, 575. 
—— refining of, ii, 17. 
volatilisation of, in the electric arc, 
ii, 508. 
Granulobacter butylicum, ii, 586. 
Graphite and graphitite, ii, 320. 
—— behaviour of, with nitric acid, 
ii, 414, 
in blue earth from the Cape, ii, 285. 
—— intumescent, ii, 320. 
Graphochemistry of compounds 
C,,HmOp, i, 185. 
Gravity, effect of, on fluids at the criti- 
cal point, ii, 112. 
influence of, on the concentration 
of solutions, ii, 315. 
Griess-Sandmeyer _ reaction, 
1892, 199. 
Guaiacol, i, 320. 
molecular weight of, in the liquid 
state, Tkans., Llul. 
Guanidine, nitro-, thermochemistry of, 
ii, 363. 
nitroso-, i, 389. 
Guanine and its derivative, i, 309. 
Guano, fish-, analysis of, ii, 389. 
Gum arabic, i, 294. 
— molecular mass of, i, 7. 
—— —— preparation of mucic acid 
from, 1, 628. 
—— benzoin from Siam, i, 666. 
from Sumatra, constituents 
of, i, 480, 481. 
— cherry tree, organised ferment 
from, ii, 180. 
— lac, wax of, i, 548. 
—— wood-, parent substance of, i, 128. 
Gums, polarimetric examination of, 
ii, 502. 
Gun-cotton, analysis of, ii, 197. 
Gunpowder, graphochemistry of, ii, 115. 
Gutta, i, 225. 
Gutta-percha, i, 224. 
Gypsum, artificial, ii, 577, 


Pxoc., 


H. 


Hemochromogen, i, 447. 

— action of carbonic oxide on, 
i, 448. 

Hematin, composition of, i, 743. 

—— reduced, i, 447. 

—  — action of carbonic oxide 
cn, i, 448. 

Hematite and martite iron ores in 
Mexico, ii, 325. 


Hematite as a sublimation product, 
* ii, 18. 

Hematites, Clinton, ii, 76. 

composition of, 


Hematoporphyrin, 
i, 743. 

—— in urine, ii, 178, 480. 

Hemoglobin which contains phos- 
phorus, i, 616. 
Halogens and the cyanogen radicle, me- 
chanical comparison between, i, 1. 
Hardness of water, estimation of, 
ii, 347. 

Haricots, assimilation of nitrogen by, 
ii, 33. 

Hauchecornite, a nickel bismuth sulph- 
ide, ii, 418. 

Hauyn, synthesis of, ii, 19, 422. 

Hauyn-group, synthesis of minerals of, 
ii, 19. 

Heart, action of inorganic salts on the, 
ii, 221. 

—embryonic, physiology of the, 
ii, 424. 

Heat, laws of the expansion of liquids 
by, ii, 152. 

—— of combustion of camphor, ii, 108. 

—— — of chlorine compounds, ii, 5. 

—-—— of gaseous hydrocarbons, 
ii, 444. 

— of glycollic and glyoxylic 
acids, ii, 6. 

aod of organic compounds, ii, 59. 

—of dissociation of some acids, 
ii, 259. 

—— of formation of arragonite, ii, 259. 

—— — of ferric oxalate, ii, 495. 

—— of hydration of maleic anhydride, 
ii, 108. 

— of ionisation, ii, 357. 

—— of vaporisation of hydrogen chlor- 
ide, ii, 445. 

—  -— of organic compounds, 
ii, 445. 

—— radiant, absorption of, by alum, 
ii, 5. 

—— specific, of boron, ii, 404. 

—_— of carbonic anhydride, ii, 5. 

—— —— of erythritol and mannitol, 
ii, 258. 

— — of liquid ammonia, ii, 258. 

—~ — of the atoms, ii, 59. 

— of water, ii, 443. 

Heats of formation and temperatures of 
reaction, relation between, ii, 152. 

Helianthenin, i, 618. 

Helvine, composition of, ii, 422. 

Hemiacetals derived from substituted 
chloranils, i, 563. 

Heptanaphthene from Caucasian petr- 
oleum, i, 151. F 
—— from perseitol and from resin oil, 

635. 
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Heptanaphthenecarboxylic acid, oxida- 
tion of, i, 209. 

Heptanaphthenic acid, i, 93, 209. 

Heptane, tertiary nitro-, i, 243. 

Heptoglycerol, i, 144. 

Heptolactone, TRaNs., 1332. 

— constitution of, Trans., 1330. 

— preparation of, TRans., 1337. 

—— synthesis of, TRANs., 1336. 

Heptylic glycerate, active, Trans., 1412. 

1 : 4-Heptylphenol, i, 216. 

Herderite from Hebron, Maine, ii, 76. 

Hermerythrin, i, 59. 

Heulandite from Brazil, ii, 422. 

Hexahydrobenzene, i, 150, 255. 

— bromo-, i, 255. 

Hexahydrobenzoic acid, i, 34, 93, 209. 

— — bromo-, i, 35. 

— — synthesis of, i, 695. 

Hexahydroisophthalic acid, i, 713. 

Hexahydronicotine and its derivatives, 


i, 489. 

Hexahydrophenol, i, 255. 
Hexahydrotoluene, i, 151. 
Hexametaphosphates, ii, 569. 
Hexamethyleneamine salts, i, 298. 
Hexamethyleneamine-dicatechol, i, 298. 
Hexamethyleneamine-dipyrogallol, 

i, 298. 
Hexamethyleneamine-diresorcinol, i, 298. 
Hexamethyleneamine-eugenol, i, 299. 
Hexamethyleneamine-phloroglucinol, 

i, 299. 

Hexamethyleneamine-quinol, i, 298. 
Hexamethyleneamiue-triphenol, i, 298. 
Hexamethylenecarboxylic acid, synthe- 

sis of, i, 695. 
Hexamethylrosaniline-violet, action of 

ammonia on,-i, 640. 
Hexamethylstilbene, i, 271. 

—— bromide, bromo-, i, 271. 
Hexamethyltriamidophenylacridine, 

i, 470. 

Hexamolybdoperiodic acid, salts of, 

ii, 123. 

Hexane, critical constants of, ii, 446. 
—— heat of vaporisation of, ii, 446. . 
—— magnetic rotation of, ii, 442. 
—— tertiary nitro-, i, 243. 

Hexethylic ethanehexacarboxylate, 


i, 630. 
Hexyl palmityl ketone, Trans., 463. 
oxime, TRANs., 463. 
Hexylaticonic acid, i, 692. 
Hexylbenzene, i, 635. 
Hexyleyanacrylic acid, i, 455. 


__ — 


Hexylene, 
ii, 446. 

— dioxide, i, 3. 

—— glycol oxide and its derivatives, i, 3. 

—— heat developed by the union 
of bromine with, ii, 444. 


critical temperature of, 
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Hexylene, heat of vaporisation of, ii, 446. 

—— magnetic rotation of, ii, 442. 

a-Hexylene, normal, condensation of, 
with benzene, i, 635. 

Hexylic acid, normal, preparation of, 


i, 687. 
Hexylic alcohol, supposed secondary, 
from mannitol, i, 246. 
2-Hexyl-8-pyrazoledicarboxylic acid, 
i, 281. 
Hide clippings, valuation of, for glue- 
muking, ii, 610. 
Higpusalbahyile, i, 300. , 
Hippuric acid, condensation of, with 
phthalic anhydride and with benz- 
aldehyde, i, 580. 
Hippurylphenylbuzylene, i, 463. 
Hofmann Memorial addresses, Proc., 
1898, 132. 
Holmium chloride, anhydrous, ii, 466. 
—— oxide, complex nature of, ii, 466. 
Homoacetopiperone, i, 262. 
a-Homoatropine, i, 426. 
Homocatechol, action of sulphuric acid 
on, i, 637. 
ethers of, i, 258. 
Homocatecholsulphonic acid, i, 638. 
8-Homochelidonine, i, 490. 
-Homochelidonine, i, 490. 
Homocinchonine, i, 678. 
Homologous compounds, boiling points 
of, Proc., 1898, 145. 
Howmomethylene-blue, i, 77. 
Homosalicylide, ortho- 
i, 166. 
Homoterephthalic acid, i, 467. 
— nitro-, i, 212. 
Honey, lime-tree, i, 618. 
Hops, essential oil of, Proc., 1893, 177. 
Hornblende, chemical constitution of, 
ii, 130. 
Horse, dandruff of the, ii, 585. 
flesh, detection of, in food, ii, 312. 
Horse’s urine, the phosphates of, ii, 30. 
Hyalin, ii, 218. 
Hydantoic acid, thermochemistry of, 
li, 360. 
Hydantoin, thermochemistry of, ii, 359. 
Hydracetylacetone, i, 8. 
Hydrastic acid, i, 117. 
— — dichloro-, i, 117. 
methylimide, i, 117. 
—— anhydride, i, 117. 
—— chloride, dichloro-, i, 117. 
Hydrastimide, i, 117. 
Hydrastine, i, 116. 
—— hydrogen tartrate, i, 491. 
— oxidation of, i, 116. 
Hydration, influence of, on solubility, 
ii, 509. 
Hydrazides, acid, oxidation of, by 
Fehling’s solution, i, 331. 


and para-, 
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Hydrazidophenylmethyloxybiazolone 
hydrochloride, para-, i, 535. 
Hydrazine, estimation of, in hydrazine 
salts, ii, 605. 
—— hydrate, action of, on organic 
halogen compounds, i, 410. 
—— reaction of, with the nitro-, 
nitroso-, and isonitroso-groups, i, 701. 
Hydrazine-derivatives, i, 299. 
Hydrazines, action of chlorides of bi- 
basic acids on, i, 705. 
—— action of diazo-compounds on, 
i, 202. 
—— aromatic, bromination of, i, 705. 
—— primary acid, i, 299. 
—— secondary acid, i, 299. 
4- Hydrazipyrazolone-3-carbonylhydr- 
azine, i, 730. 
4-Hydrazipyrazolonecarboxylic acid, 
lactam of, 730. 
Hydrazobenzene, parachloro-, reduction 
of, 330. 
om-Hydrazobenzenedicarboxylic acid, 
i, 210. 
o-Hydrazobenzoic acid, action of acetic 
anhydride on, i, 200. 
Hydrazobenzyl alcohols, ortho- and 
para-, i, 201. 
Hydrazoides, acid, i, 299. 
Hydrazones, asymmetrical, isomerism 
of, i, 299. 
stereochemistry of, i, 207. 
Bulow’s test for, i, 461. 
— oxidation of, i, 97, 461. 
Hydrindene, i, 518. 
a-amido-, i, 587. 
—— ethyl ketone and its oxime, i, 717. 
methyl ketone, i, 717. 
phenyl ketone, i, 717. 
synthesis of, i, 716. 
Hydrindenecarboxylamide, i, 717. 
Hydrindenecarboxylic acid, tetrabromo-, 
i, 717. 
— anilide, i, 717. 
—— chloride, i, 717. 
Hydrindeneethylcarbinol, i, 717. 
Hydrindeneglycol, i, 519. 
Hydrindenemethylcarbinol, i, 717. 
a-Hydrindenesulphonic acid, i, 519. 
8-Hydrindenesulphonice acid, i, 518. 
Hydrindone, new synthesis of, Proc., 
1892, 216. 
nitro-, Proc., 1892, 216. 
a-Hydrindone and its derivatives, i, 586. 
8-Hydrindone and its derivatives, i, 587. 
Hydrindoneoxime, Proc., 1892, 216. 
f8-Hydrindoneoxime, i, 587. 
H adeahenaeis acids, i, 33. 
Hydrocaffeic acid in beet leaves, ii, 85. 
Hydrocamphene, liquid isomerides of, 
i, 523. 
\Hydrocarbon C,,H),, Zincke’s, i, 522. 
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Hydrocarbon from  dihydrochloro- 
sesquiterpene, i, 102. 

Hydrocarbons, aromatic, action of thio- 
carbimides on, i, 153. 

condensation of aliphatic 
alcohols with, i, 634. 
elosed-chain, action of bromine on, 
in presence of aluminium bromide, 
i, 13. 

— coloured, Proc., 1892, 189. 

—— combinations of, with picric acid and 
other nitro-compounds, TRaNs., 1388, 

derived from dipentene dihydro- 
chloride, TRans., 292. 
— ethylenic, hydration of, i, 61. 
heats of combustion of, ii, 59. 

—— molecular refractive power of, for 
infinite wave-length, ii, 57. 

— of the benzene series, condensation 
of, with those of the ethylene series, 
i, 635. 

— unsaturated, action of mercury 
salts on, i, 450. 

Hydrochloric acid, electrical conductiv- 
ity of, in various solvents, ii, 151. 
estimation of, in gastric juice, 

+i, 233; ii, 433. 

estimation of, in the stomach 

contents, ii, 86. 

hydrocyanie acid and thio 
eyanic acid, estimation of, ii, 503. 

— —— occurrence of, in the stomach, 
ii, 540. 


secretion of, in nervous dys- 
pepsia, ii, 219. 
—— — See also Hydrogen Chloride. 
Hydrocinnamaldoxime, i, 710. 
Hydrocoton and its derivatives, i, 718, 
—— bromo- and di-bromo-, i, 718. 
Hydrocyanic acid, detection of, ii, 502. 
detection of, in presence of 
ferrocyanides, ii, 393. 
estimation of, in coal gas, 
ii, 51. 
—— —— formation of, by the action 
of nitric acid on sugar, &c., i, 617. 
—— —— hydrochlorie and thiocyanic 
acids, estimation of, ii, 503. 

Hydrocyanorosaniline, constitution of, 
i, 711. 

Hydrodigitoic acid, i, 666. 

Hydrotluoric acid, Effront’s method for 
the purification and preservation of 
yeast by, ii, 481. 

Hydroisovarbostyril, i, 530. 

Hydrolysis in aqueous salt solutions, 
ii, 448. 

Hydromethylketoleparazobenzenesulph- 
onic acid, i, 468. 

Hydropinene, i, 524. 

Hydropyridine compounds, new syn- 
thesis of, i, 484. 
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Hydrogen and chlorine, ignition point 
of a mixture of, ii, 2&8. 

— and oxygen, combination of, by 
pressure, ii, 410. 

— ignition point of admixed, 
ii, 203, 257, 208. 

— relative densities of ii, 10. 

— antimonide, action of, on silver 
nitrate, ii, 206. 

— arsenide, action of, 
nitrate, ii, 206. 

—— —— quantitative conversion of 
arsenic into, ii, 186. 

— atomic refraction of, ii, 254. 

— bromide, preparation of, ii, 114, 
453. 

— —— vapour density of, at low 
temperatures, ii, 66. 

.—— chloride, density and molecular 
volume of, ii, 410. 

dried, action of, on Iceland 
spar, ii, 208. 

— — heat of vaporisation of, 
ii, 445. 

—— —— hydrates of, Proc., 1893, 45. 

—— —— magnetic rotation of solutions 
of, ii, 442. ~ 

vapour density of, at low 
temperatures, ii, 66. 

—— —— See also Hydrochloric acid. 

— combustion of, in nitrous oxide, 
ii, 113. 

— density of, ii, 453, 515. 

— fluoride, anhydrous, action of, on 
alcohols, i, 186. 

— See also Hydrofluoric acid. 

—— iodide; gaseous, decomposition of, 
by heat, ii, 369. 

—— —— vapour density of, at low 
temperatures, ii, 66. 

— nitride, formation of, from aro- 
matic azoimides, i, 90. 

— heat of combustion of, ii, 444. 

—— peroxide, action of light, in inducing 
the formation of, in organic liquids, 
Trans., 1109. 

— —— conditions which influence 
the formation of, in urine, TRANs., 
1115. 

— —— constitution of, ii, 413. 

— — detection of, ii, 233; Trans., 
1110. 

—— —— estimation of, ii, 86; Trans., 
1110. 

—— —— formation of, in the spon- 
taneous oxidation of zine, ii, 412. 

—— — molecular weight of, i, 579; 
ii, 163. 

—— —— production of, in the electro- 
lysis of aqueous sulphuric acid, 
n, 108 

—— —— refractive power of, ii, 163. 


on silver 


— 
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Hydrogen peroxide, separation of metals 
by, in alkaline solution, ii, 492. 

solutions, ii, 369. 

—— phosphide, action of, on silver 
nitrate, ii, 207. 

—— —— decomposition of gaseous, 
ii, 569. 

— selenide, absorption of, by selenium, 
at a high temperature, ii, 457. 

sulphide and oxygen, ignition point 

of a mixture of, ii, 258. 

apparatus, ii, 268. 

—— —— dry, properties of, ii, 164. 

—— —— oxidation of solutions of, 
ii, 66. 


poisoning by, ii, 83. 

—— —— production of, by a bacterium 
in urine, ii, 335. 

Hydroximido-derivatives, i, 474. 

m-Hydroxyacetanilide, i, 265. 

Hydroxyacetylaldoxime, Proc., 1893, 
77. 


y-Hydroxy-acids, relative velocity of 
lactone formation with, i, 71. 
Hydroxyanthraquinolinequinone, i, 670. 
Hydroxyapochinchenic acid, lactone of, 
i, 377. 
Hydroxyazotetrazole, sodium derivative 
of, i, 441. 
m-Hydroxybenzanilide, i, 265. 
Hydroxybenzeneindone, i, 266. 
o- Hydroxybenzylidene-/-menthylamine, 
i, 724. 
o-Hydroxybenzylidene-r-menthylamine, 
i, 725. 
Hydroxybenzylideneorthamidobenzylic 
alcohols, ortho- and para-, i, 23. 
w-Hydroxy-8-bromomethylpyromucic 
acid, i, 312. 
Hydroxybutyrie acid, 
i, 251. 
8-Hydroxybutyric acid in the organism, 
ii, 428. 
Hydroxycamphoramic acid, i, 526. 
Hydroxycamphoranilic acid, i, 526. 
Hydroxycamphormethylamic acid, 
i, 526. 
Hydroxycerotic acid, i, 59. 
Hydroxydihydrobenzyldimethylamine 
latinochloride, i, 114. 
y-Hydroxydimethylglutaric acid, 
a-bromo-, lactones of, i, 72. 
Hydroxydimethylxanthone [1:2:4], 
i, 217. 
8-Hydroxydisulphonapthoic acid, i, 475. 
Hydroxyethylapochinchenic acid, lac- 
tone of, i, 376. 
Hydroxyethylmethylsulphone, i, 459. 
Hydroxyethylsulphoneethylenesulph- 
inic acid, and its lactone, i, 459. 
Hydroxyethylsulphoneethylenesulph- 
onic acid and its lactone, i, 459. 


lactide _ of, 
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Hydroxyethylsulphonemethylenesulph- 
inie acid and its lactones, i, 459. 
Hydroxyfumaric acid, i, 630. 
yHydroxyhexahydrobromobenzoie lac- 
tone, i, 34. .. 
a-Hydroxyhydrindene, i, 58 
Hydroxyl yarindene, amido-, i, 519. 
chlor-, i, 519. 
Hydroxyhydro-a-napthaquinone, chlor-, 
i, 220. 
Hydroxyhydrotropidine platinochloride, 
i, 114. 
Hydroxyindazole, preparation of, i, 46. 
— B- naphthalide, 


a- A RE i, 53. 
y-Hydroxyisocaproamide, i, 691. 
i gain acid, ammonium 
t of, i, 691 
8-Hydroxy-y-isoheptylic lactone, i, 130. 
Hydroxyisonitrosoacetone _ nitrite, 
i, 303. 
Nt,- 2’-Hydroxyisorosindone, i, 336. 
a-Hydroxy-a-ketoindene, _pentachlor-, 
i, 345. 
Hydroxylamine, action of nitrites on, 
ii, 318. 
constitution of, ii, 114. 
—— quantitative separations in presence 
of, ii, 500. 
—— salts and nitrites, velocity of reac- 
tion between, ii, 160. 
Hydroxylamineacetic acid, i, 501. 
7 -B-lapachone, bromo-, TRANS., 


H ae acid, 
Proc., 1893, 110. 

1: 3- Hydroxymethoxyxanthone, i i, 218. 

Hydroxymethylenecamphor, ethyl, 
methyl, and phenyl ethers of, 
i, 360. 

Hydroxymethylene-compounds, i, 360, 


a8 > Hydroxymethylethyleuccinic acid, 
i, 146. 

Hydroxymethyl-a-pipecoline platino- 
chloride, i, 114. 

Hydroxymethyl-8-pipecoline platino- 
chloride, i, 114. 

Hydroxymethylpiperidine platino- 
chloride, i, 114 

a Sn te acid, 


B iene | i, 221. 
8-Hydroxynaphthaphenazine, i, 356. 
Hydroxy-a-naphthaquinoneanilide, 
i, 221. 
8-Hydroxynaphthoie acid [m. p. 216°], 
i, 355, 475, 476. 
— — — constitution of, i, 475, 


476. 
8-H ydroxynaphthomethylanilide, i, 221. 
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p-Hydroxyorthobenzoylbenzoic acid, 
i, 274. 
—— dibromo-, i, 719. 
a-Hydroxypentamethylenecarboxylic 
acid, 1, 557. 
PR ase cree i, 658. 
Hydroxyphenylacrylamide, i, 696. 
ydroxyphenylglyoxylic acid phenyl- 
"eaten 1, 280. 
Hydroxyplutinodiamine salts, ii, 127, 
Hydroxypropaldehyde, i, 682. 
propyl derivative of, i, 682. 
a-Hydroxypropaldehyde, dipropy] ether 
of, i, 383. 

8-Hydroxypyrotartaric acid and _ its 
salts, i, 146. 

1-Hydroxyquinoline 1’-benzochloride, 
i, 485. 

—— 1’-benzohydroxide, i, 485. 

—— l’-ethobromide, i, 484. 

— 1’-ethoxide, i, 485. 

3-Hydroxyquinoline, oxidation of, 
i, 605. 

4-Hydroxyquinoline and its derivatives, 
i, 485. 

Hydroxyquinolines, i, 484, 

Hydroxyrosindone, i, 335. 

Hydroxyrosinduline, i, 335. 

Hydroxysantogenenic acid, i, 112. 

B- p-Hydroxysulphonaphthoic acid, i, 356, 

amido-, i, 475. 

—— acids, i, 475. 

Hydroxytetrahydronaphthylamine, 

i, 592. 
a-Hydroxy-8-thiotolylisobutyric acid, 
i, 36. 

Hydroxytropidine platinochloride, 
i, 114. 

Hydroxytropine platinochloride, i, 114. 
Dedecapentiie acid, action of diazo- 
benzene chloride on, i, 341. 

Hydroxyxanthones, mono-, constitution 
of, i, 217. 

—— preparation of, from the salols of 
polyhydric phenols, i, 218. 

Hydurilic acid, i, 149, 405, 

—— —— thermochemistry of, ii, 361. 

Hygrineoxime, i, 446. 

Hypobromous and analogous acids, 
mixed anhydrides of, i, 305. 

Hypochlorites, action of ammonia on, 
li, 317. 

chlorates and chlorides, estimation 
of admixed, ii, 388. 

— commercial, estimation of freé 
alkali in, ii, 91. 

Hypochlorous and analogous acids, 
mixed anhydrides of, i, 192, 305. 

Hypoiodous acid, amides of, i, 392. 

Hyponitrous acid, preparation of, ii, 318, 
372. 

Hypoxanthine, bromo-, i, 736. 
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Hypoxanthine, constitution of, i, 736. 

Human body, amount of albumin re- 
quired for, ii, 328. 

Humous substance, relation of the 
urinary carbohydrates to, ii, 82. 

Hyoscine, i, 679. 

Hyoscyamine, i, 491. 


I. 


Ice, specific gravity of, ii, 7. 

Idocrase from the Septimer, ii, 578. 

Ignition point, ii, 202, 257, 258. 

Imidazoles, i, 432. 

Imido-ethers, action of hydrazine on, 
i, 711. 

Inanition, metabolism during, ii, 477. 

Indazole, synthesis of, i, 279. 

Indazolecarboxylic acid, i, 280. 

Indazole-derivatives, i, 46. 

m-Indazylbenzoic acid, i, 210. 

Indene, i, 518. 

— dichloro-, i, 519. 

— mono- and di-brom., i, 717, 

— octochlor-, i, 346. 

— synthesis of, i, 716. 

Indenecarboxylic acid, i, 717. 

Indene-derivatives, conversion of pent- 
ene-derivatives into, i, 344. 

Indigo, behaviour of, when heated with 
alkalis, i, 270. 

Indigo-red, i, 539. 

Indigotin, estimation of, in commercial 
indigo, ii, 352. 

— thermochemistry of, i, 649. 

—— thermochemistry of some deriva- 
tives of, i, 649. 

Indigotintetrasulphonic acid, i, 348. 

Indigotintrisulpbonie acid, i, 348. 

Indium, spectrum of, ii, 313. 

Indole acids, affinity coefficients of, 
i, 42. 

— and its derivatives, behaviour of, 
with respect to Raoult’s law, ii, 156. 
— conversion of carbazole into, 

i, 717. 
Indoles, conversion of, into quinolines, 
i, 603. 
Indoxazen-derivatives, i, 94, 95, 469. 
Indoxazen-reaction, TRANS., 1346. 
Indoxylazobenzenesulphonic acid, 
i, 271. 
Induline ammonium base, i, 336. 
Induline-group, i, 333. 
Indulines, relations of safranines to, 
i, 613. 
Intestine, small, secretion’ and absorp- 
in the, ii, 582. 
Intestines, putrefaction in the, ii, 137. 
Intravascular coagulation, ii, 541. 


Tnulase, i, 497. 

Inulenin, i, 385. 

Inulin, i, 385. 

— — alcoholic fermentation of, 
i, 497, 

Inversion of sugar by feeble acids, 
ii, 62. 

Todates, detection of, in iodides, ii, 182. 

Todides, detection of iodates in, ii, 183. 

—— metallic, solubility of, in methyl- 
enic iodide, ii, 378. 

Iodine, absorption of, ii, 309. 

—— atomic refraction of, ii, 254, 

— and bromine, estimation of, in 
presence of chlorine, ii, 42. 

—— and chlorine, direct separation of, 
ii, 183. 

— chlorine, and bromine, detection 
of, in admixture, ii, 343. ‘ 

— —— — separation of, ii, 183, 
295, 595. 

detection and estimation of cyano- 

gen in, ii, 246. 

—— estimation of, in haloid salts by the 
action of arsenic acid, ii, 488. 

—— estimation of the vapour density 
of, at various temperatures, ii, ]54. 

—— gas-volumetric estimation of, ii, 87, 


—— heptavalent, complex acids con- 
taining, ii, 122. 
—— monochloride, ii, 514. 
—— preparation of pure, ii, 204. 
—— separation of, from bromine and 
chlorine, TRans., 1051. 
—— solution, preparation of standard, 
ii, 234. 
Todine-compounds, physiological action 
of, ii, 222. 
Todine-spring in Austrian Silesia, ii, 579. 
— i, 505, 506, 561, 
13. 
Iodoxy-compounds, i, 505, 561. 
Iodyl acetamide, i, 392. 
succinimide, i, 392. 
Ions, colour of the, ii, 510. 
thermochemistry of, ii, 357. 
Ionisation and electrolytic dissociation, 
ii, 4. 
Ipecacuanha, estimation of emetine in, 
ii, 397, 560, 608. 
Ipomeolic acid, i, 482. 
Ipomea pandurata, 
i, 482. 
turpethum, glucoside of, i, 424. 
Ipomeic acid, i, 482. 
Ipomeein, i, 482. 
Iridium, bisulphide, ii, 380. 
—— crystalline form of, ii, 281. 
—— electrolytic separation of palladium 
and platinum from, ii, 97. 
—— sulphide, ii, 379. 


glucoside of, 
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Iris germanica, composition of, ii, 227. 

—— —— presence of. boron, copper, 
and lithium in, ii, 227. 

Iron, absorption of, in animals, ii, 23. 

absorption of, in the small in- 
testine, ii, 582. 

action of drugs containing, ii, 427. 

aluminium, and chromium, sepa- 
ration of, ii, 49. 

manganese, zinc, and calcium, 

separation of, ii, 600. 

analysis of, ii, 499. 

and nickel, supposed new sulphides 
of, ii, 535. 

—— and tin, alloys of, ii, 211. 

and tungsten, crystalline alloy of, 
ii, 170. 

bromoborate, ii, 518. 

carbonyl, probable presence of, in 
certain illuminating gas, ii, 73. 

-—— chloroborate, ii, 468. 

—— colorimetric estimation of, ii, 50. 
electrochemical effects on magnet- 

ising, ii, 404. 
electrolytic estimation of, ii, 94. 
estimation of, by an iodometric 
method, ii, 439. 
estimation of carbon in, ii, 45, 491. 

—— estimation of chromium in, ii, 554. 
estimation of, in bone black, ii, 498. 
estimation of, in spring water, 

ii, 196. 

—— estimation of manganese in, ii, 304. 
estimation of oxygen in, ii, 388. 
estimation of phosphorus in, ii, 44, 

235, 596. 
estimation of phosphorus in, in 
presence of arsenic, ii, 554. 

—— estimation of sulphur in, ii, 389. 

—— fluorides, anhydrous and crystal- 
line, ii, 122. 

in chlorosis, ii, 427. 
in plants, ii, 484. 

— influence of electricity on the 
carburation of, by cementation, 
ii, 527. 

—— modification of the stannous chlor- 
ide method of titrating, ii, 499. 

native, of Ovifak, ii, 316, 475. 
oxide, estimation of, in iron and 
steel, ii, 499. 

—— passive state of, ii, 16. 

—— phosphates, natural, formation of, 
ii, 536. 


estimation of silicon in, 
ii, 435. 
possible volatility of, below its 
melting point, ii, 168. 

pyrites, artificial production of, 
ii, 214, 576. 
cobaltiferous and 
ferous from Miisen, ii, 18. 


nickeli- 


Iron, separation of, from aluminium, 
ii, 304, 346. 
—— sulphites, ii, 456. 
the thiocyanate test for, ii, 438. 
—— volatilisation of, in the electric are, 
ii, 508. 
volumetric estimation of, ii, 492. 
See also Ferric and Ferrous. 
Tron-ore, the Ciinton, ii, 76. 
Iron-ores, estimation of phosphorus in, 
ii, 392. 
of Mexico, ii, 325. 
Tsaconitine, TRANs., 443. 
aurochlor-, TRANS., 447. 
— conversion of aconitine 
Trans., 991. 
—— hydrolysis of, Trans., 448. 
—— physiological action of, Trays., 
451 


into, 


—— reaction of, with auric chloride, 
TRANS., 447. 

—— salts of, TRans., 446. 

Tsatide, thermochemistry of, i, 649. 

Isatin, thermochemistry of, i, 649. 

B-Isoamylene, specific volume and 
thermal expansion of, TRans., 276. 

o-Isoamylparaisopropyltoluene, i, 163. 

Isoupiole, action of nitrous anhydride 
on, i, 263. 

diisonitroso-, a- and 8-, i, 263. 

—— diisonitroso-, peroxide, i, 263. 

—— diisonitrosobrom-, i, 264. 

—— diisonitrosonitro-, peroxide, i, 263. 

—— dinitroso-, anhydride, i, 263. 

—— nitrosite and its anhydride, i, 197. 

thermochemistry of, ii, 154. 

Isoapocinchonine, i, 678. 

Isobenzalphthalide, i, 228. 

Isobenzamarone, i, 352. 

{sobutenylpheny] nitrosite, i, 197. 

Isobutylacetamide, a-isonitroso-, i, 503. 

Isobutylamine, action of isobutylic 
iodide on, i, 128. 

—— freezing points of aqueous solu- 
tions of, Trans., 174. 

—— isobutylthionamate, i, 505. 

— thionyl.-, i, 504. 

Isobutylbenzene, critical constants of, 
ii, 446. 

—— magnetic rotation of, ii, 442. 

Isobutylene, action of nitrosyl chloride 
on, TRANs., 481. 

hydration of, i, 61. 

Isobutylenic bromide, specific volume 
and thermal expansion of, TRaNs., 
288. 

Isobutylic alcohol, magnetic rotation of, 
ii, 442. 

— molecular weight of, in the 
liquid state, Trans., 1102. 

—— —— velocity of the reaction of 
acetic anhydride on, ii, 510. 
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Isobutylic 8-chloropropionate, i, 688. 

—— diacetylglycerate, Trans., 1425. 

——glycerate (primary), active and 
inactive, TRANS., 517. 

o-Isobutylparaisopropyltoluene, i, 163. 

2-Isobutyl-8-pyrazoledicarboxylic acid, 
i, 281. 

Isobutyramide, amidoxyl-, i, 503. 

Isobutyramidoncetophenone, i, 531. 

Isobutyric acid, action of phosphoric 
anhydride on, Trans., 460. 

— —  a-bromo-, action of alcoholic 
potash on the auilide, toluidides, and 
naphthalides of, i, 51. 

—— —— molecular weight of, in the 
liquid state, Trans., 1103. 

—— aldoxime, Proc., 1898, 78. 

—— chloride, action of zinc ethide on, 
i, 124. 

Isobutyro-a-naphthalide, a-bromo-, 


i, 53. 

Isobutyro-8-naphthalide, a-bromo-, 
i, 53. 

Isobutyronitrile, amidoxyl-, i, 503. 

Isobutyroparatoluidide, a-bromo-, i, 53. 

Isobutyrorthotoluidide, a-bromo-, i, 53. 

Isocamphoric acid, i, 598. 

Isocamphoronic acid, i, 423. 

Isocaproic acid, molecular weight of, in 
the liquid state, TRANs., 1104. 

Isocaprolactone, action of sodium eth- 
oxide and ammonia on, i, 699. 

Isocapronitrile, amidoxyl-, i, 503. 

Isocarbostyril, i, 417. 

Isocinchonine, trihydriodo-, i, 181. 

a-Isocinchonine, i, 677. 

— hydrochloro-, i, 677. 

8-Isocinchonine, i, 677. 

B-Isococaie acid, i, 58. 

g-Isoconchinine, i, 677. 

B-Isoconchinine, i, 677. 

Isoconiine, i, 442. 

Isoconmarin-derivatives, synthesis of, 
i, 366. 

Isocrotonic acid and its derivatives, 
i, 133. 

—— —— chlorination and bromination 
of, i, 182. 

p-Isocymyl ethyl ketoxime, i, 163. 

—— isobutyl ketone, i, 163. 

~—— isopropyl ketone, i, 163. 

—— propyl ketoxime, i, 163. 

Isoerucie acid, i, 549. 

— —— constitution of, i, 551. 

Isoeugenol, thermochemistry of, ii, 154. 

Iseeugenolglycollic acid, i, 643. 

— — nitro-, i, 643. 

Tsoflavaniline, i, 531. 

Isoheptolactone, Trans., 1331. 

Isohexane, specific volume and thermal 
expansion of, TRANS., 276. 

Isohydroxycamphoric acid, i, 423. 


Tsoindole, derivatives of, i, 346. 

lsolauronolie acid, i, 363. 

Isomalic acid, synthesis of, i, 145. 

Isomaltose, estimation of, in worts, 
ii, 601. 

preparation of, i, 5. 

Isomeric change, Proc., 1892, 213, 214. 

Isomerides, refraction and dispersion 
equivalents of, ii, 1. 

Isomorphism, ii, 161. 

Isomorphous series, connection between 
the atomic weight of the contained 
metals and the magnitude of the 
angles of crystals of, TRans., 337. 

Isomuscarine, 1, 297. 

Isonichine and its salts, i, 57, 737. 

Isonitroso-compounds, action of hydr- 
azine hydrate on, i, 701. 

Iso-oleic acid, constitution of, i, 551. 

Isopentane, specific volume and thermal 
expansion of, TRANS., 275. 

Isophthalic acid, nitro-, electrolytic re- 
duction of, i, 567. 

Isoprene, specific volume and thermal 
expansion of, TRANS., 277. 

Isopropeneketopentamethylene, i, 129. 

Isopropylamine, freezing points of aque- 
ous solutions of, TRANs., 167. 

—— hydrates of, Trans., 169. 

Isopropylbenzene, critical constants of, 
ii, 446 

magnetic rotation of, ii, 442. 
parachlor-, i, 562. 
thermochemistry of, i, 562. 

Isopropyl benzylideneorthamidobenzyl 
alcohol, i, 24. 

6-Isopropylglutarie acid, synthesis of, 
TRANS., 1344. 

Isospropylic alcohol, hydrates of, i, 291. 

— —— magnetic rotation of, ii, 442. 

molecular weight of, in the 
liquid state, Trans., 1102. 

—— diacetylglycerate, TRans., 1424. 

— glycerate, active and inuctive, 
TRANs., 514, 

nitrite, i, 382. 

Isopropylorthamidobenzylic 
i, 38. 

1 : 4-Isopropylphenol, i, 215. 

Isopropylphenylglycollic acids, stereo- 
isomeric, i, 212. 

2-Isopropy]-S8-pyrazoledicarboxylic 
acid, i, 281. 

Isopropyltoluene, thermochemistry of, 
i, 562 

Tsopropyltoluidinesulphonic acid, i, 584. 

Isorosindulines, i, 333. 

Isorottlerin, TRans., 988. 

Isoquinoline, amido- [1 : 2’ or 4: 2’], 
i, 608. 

Isoquinoline, amido-, and its deriya- 
tives, i, 366. 


alcohol, 


722 


Isoquinoline and its derivatives, phy- 
siological action of, ii, 585. 
brom-, and its derivatives, i, 366. 
—— dinitro-, and its derivatives, i, 366° 
—— formation of, i, 427. 
new synthesis of, i, 607, 608. 
—— nitro- [1 : 2’ or 4: 2”], i, 608. 
—— nitro-, and its derivatives, i, 366. 
Isoquinoline-derivatives, i. 608. 
—- —— synthesis of, i, 228, 366. 
Isosafrole, action of nitrous acid on, 
i, 261. 
a-diisonitroso-, i, 261. 
—— A-diisonitroso-, i, 262. 
—— diisonitroso-, anhydride, i, 262. 
— — peroxide, i, 261. 
oxidation of, i, 310. 
—— isonitroso-, i, 261. 
—— nitrosite and its anhydride, i, 197. 
—— nitrosochloride, i, 263. 
thermochemistry of, ii, 154. 
Isosafrolenitrolpiperidide, i, 261. 
Tsosantonone, i, 111. 
Isosantononic acid, i, 111. 
Isosuccinic acid, sp. gr. of, i, 11. 
Isothermals for liquids and gases, form 
of, ii, 152. 
Isothiohydantoin, i, 405. 
p-Isotolylrosinduline, i, 339, 340. 
Isovaleraldehyde, action of malonic 
acid on, TrRaNs., 1334. 
Itaconic acids, conversion of, into citra- 
conic acids, i, 190. 


J. 


Jalapin, i, 225. 

Jalapinolic acid, composition of, i, 225. 

Jatropha manihot, products of, ii, 430. 

Jaundice, obstructive, ii, 30. 

Josephinite, a new nickel-iron, ii, 75. 

Jute fibre, explosive nitrates from, 
i, 295 


produced in England, com- 
position of, TrRans., 964. 


K. 


Kale, analyses of, ii, 293. 
Kamala, constituents of, Trans., 975, 
— resins from, Trans., 985, 989. 
—— sugar from, Trans., 990. 
—— wax from, TRANS., 987. 
yellow, crystalline colouring matter 
from, TRANS., 986. 
Kaolin, formation of, ii, 422. 
Kehoeite, a new phosphate from Dakota, 
ii, 537. 
Kerasin, i, 235. 
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Keratohyalin, ii, 218. 
Ketazocamphorquinone, i, 570. 
Ketazophenylglyoxal, i, 570. 
Ketine, i, 486. 
Keto-acids, application of the dynamical 
hypothesis to, i, 499. 
Ketoamines, action of nitrous acid on, 
i, 570. 
Ketoethylapocinchene, i, 376. 
Ketoethylhomapocinchene, i, 377. 
Ketohexamethylene, derivatives of, 
i, 129. 
a-Ketohydrindene, 
i, 346. 
— octochlor-, i, 346. 
8-Ketohydrindene, i, 280. 
Ketohydroxysantogenenic acid, i, 111, 
lactone, i, 111. 
Ketohydroxytriphenyltetrah ydrobenz- 
ene, i, 219. 
Ketoindene, hexachloro-, i, 320, 345. 
Ketomethylpentene, trichlorimido-, 
i, 259, 560. 
Ketone from ethylic dihydrocollidinedi- 
carboxylate, i, 667. 
from wood oil, i, 558. 
—— obtained from camphor, constitu- 
tion of, TRANS., 93. 
Ketones, amido-, i, 734, 
— aromatic, i, 163. 
— — alkyl, i, 162, 464. 
—— isonitroso-, behaviour of, to- 
wards acetic anhydride and chloride, 
i, 159. 
— condensation of, with amido- 
and amidophenyl ethers, 
i, 78. : 
—— condensation of, with chloral, i, 389. 
—— condensation of, with phenols, 
i, 214. 
— dichloro-, action of potassium 
carbonate on, i, 391. 
—— fatty, preparation of, Trans., 452. 
formation of, by the action of 
agents such as sulphuric acid and 
zine chloride on camphor, Trans., 75. © 
from pimelic and azeluic acids, 
i, 557. 
—— heats of combustion of, ii, 59. 
—— isonitroso-, action of chlorine on, 
i, 464. 
8-Ketonic acids, action of diazobenzene 
on, i, 156. 
chloro-, decomposition of 
ethylic salts of, with dilute sulphuric 
acid, i, 11. 
Ketonic compcand from tartaric acid, 


hexachlorodibrom-, 


i, 685. 
Ketopentamethylene, derivatives of, 


i, 129. 
Ketopentamethylens licarboxylie acid, 
i, 253, 
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Ketopentene, dichlorimido-, i, 559. 

— yy-hexachloro-, action of alkalis 
on, i, 698. 

— tetrachlorimido-, i, 559. 

— trichlorimido-, i, 559. 

Ketopiperazines, i, 53. 

Ketotetrahydronaphthalene, i, 593. 

Ketoximes, i, 499. 

— molecular refraction of, ii, 401. 

Ketoximic acids, formation of inner 
anhydrides from, i, 583. 

Kidney cells, proteids of, ii, 133. 

— substance, chemistry of the, ii, 27. 

— the work of the, ii, 542. 

Kopp Memorial Lecture, Trans., 775. 

Kyanidine, derivutives of, i, 735. 

Kylindrite, ii, 576, 


L, 


Lactic acid, estimation of, in milk, 
ii, 250. 

— in blood and urine, ii, 136. 

— —— inactive, preparation of sarco- 
lactic acid from, TRans., 1028. 

— —— resolution of, into its optic- 
ally active components, TRANS., 1143. 

Lactobutyrometer, Demichel’s, ii, 55. 

Lacto-globulin, ii, 134. 

Lactone formation in the case of bibasic 
tC, Raeainbidie relative velocity of, 
i, 71. 

-— from levulinic acid and formalde- 
hyde, i, 628. 

-—— from pyruvic acid and formalde- 
hyde, i, 628. 

Lactones, action of alcohols on, i, 500. 

-— action of alkyl salts on, i, 500. 

+— action of phenylhydrazine on, 
i, 478, 522. 

—— heats of combustion of, ii, 59. 

Lactonic acids, heats of combustion of, 
ii, 59. 

Lactosecarboxylic acid, i, 148. 

Lactoses, identification and estimation 
of the, in different milks, ii, 502. 

8-Lactylearbamide, i, 632. 

Levofenchone, i, 105. 

Levofenchyl alcohol, i, 106. 

Levolactic fermentation of dextrose, 
rhamnose, and mannitol, TRaNs., 
1263. 

Levolimonene, oxidation of, TRans., 


Larvomethoxysuccinic acid, TRANs., 


Langbanite, ii, 421. 

Lapachol and its derivatives, constitu- 
tion of, Trans., 1376. 

8-Lapachone, dibromo-, Trans., 424. 


Lard, analysis of, ii, 101. 

—— detection and approximate esti- 
mation of cotton seed oil in, ii, 440. 
—— detection of heated cotton seed oil 

in, ii, 603. 
Lathyrus sylvestris, analysis of, and of 
the hay made from it, ii, 547. 
Laudanine, i, 181. 
Lava from Northern California, ii, 578. 
Law of Dulong and Petit, ii, 404. 
Lead ammonium chlorides, ii, 523. 
— — haloids, ii, 523. 
— — iodide, Trans., 542. 
— arsenates, ii, 274. 
—— bromiodide, Trans., 545. 
—— chloride, compounds of, with pyr- 
idine, ii, 465. 
— chloriodides, Trans., 544. 
— detection and estimation of, in 
tartaric and citric acids, ii, 557, 599. 
—— detection and estimation of minute 
quantities of, in presence of copper 
and iron, ii, 242. 
detection of, ii, 192, 242, 557, 
599. 
— detection of, in urine, ii, 600. 
double haloid salts of, with cesium 
and potassium, ii, 322. 
—— electrolytic estimation of, ii, 94. 
electrolytic separation of, from 
bismuth, ii, 495. 
electrolytic separation of mercury 
and of silver from, ii, 496. 
—— estimation of, ii, 94, 95, 242, 302, 
437, 557, 599. pe: 
—— estimation of, in alloys, ii, 95. 
—— estimation of oxygen in, ii, 302. 
— haloids, interaction of alkali 
haloids with, Trans., 540. 
—— metallurgy of, ii, 464. 
—— ores, graphochemistry of, ii, 464. 
—— potassium bromide, ii, 278. 
— — haloids, ii, 278, 465, 524. 
—— —— iodide, ii, 118, 278; Trawns., 
542. 
—— rubidium haloids, ii, 524. 
—— separation of, from arsenic, ii, 186. 
—— separation of, from silver, ii, 492, 
493. 
—— separation of, from tin and anti- 
mony, ii, 437. 
—— slags from Raibl, ii, 129. 
—— Stas’s determinations of the atomic 
weight of, ii, 277. 
—— sulphide, ii, 464. 
—— sulphite, ii, 456. 
—— tetracetate, TRans., 1136. 
—— tetrachloride, ii, 415, 464. 
— —— compounds of, with ammonia 
and organic Satan ii, 464. 
—— —— double salts of, ii, 523. 
—— tetrapropionate, Trans., 1136. 
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Lead, tin, antimony, and copper, separa- 

tion of, ii, 95. 
volumetric estimation of, ii, 302, 
599. 

Lead-aluminium-tin alloys, ii, 415. 

Lead-antimony-zine alloys, ii, 522. 

Lead-silver-aluminium alloys, ii, 416. 

Lead-silver-zine alloys, ii, 15. 

Lead-tin-zine alloys, ii, 15. 

Lead-zine-cadmium alloys, ii, 522. 

Leaf, determination of the starch of the, 
TRANS., 622. 

— occurrence of diastase in the, 
TRANS., 632. 

sugars of the, TrRans., 659. 

Leaves, determination of the diastatic 

activity of, TRANS., 637. 
dried, relative diastatic activity of, 
Trans., 641, 674. 

—— etiolated, amount of ash in, ii, 140. 

— foliage-, chemistry and physiology 
of, TRANS., 604. 

periodic variation of the diastase 
of, Trans., 644. 

starch and diastase of, TRANS., 
604. 

Lecithin, amount of, in butter, ii, 543. 
Lecithins and phosphorus during de- 
velopment of the hen’s egg ii, 289. 
Lecture experiment, preparation of azo- 

imide, ii, 372. 

production of hyponitrous 
acid, ii, 318. 

— — with 
ii, 566. 

experiments on explosives, ii, 409. 

Lectures on inorganic chemistry based 
on the natural system of the elements, 
ii, 408. 

Leguminose, nodule-bearing, utilisation 
of free atmospheric nitrogen by, 
ii, 588. 

Leguminous seeds, carbohydrates in, 
ii, 139. 

Lens, crystalline, proteids of the, ii, 424. 

Lepidoptera, pigments of, i, 236. 

Lepidopteric acid, i, 236. 

Leptochlorites, composition of, ii, 19. 

Leuchtenbergite, constitution of, ii, 78. 

Leucine, constitution of, i, 195, 309, 
501. 

Leucite, basic dyke thought to contain, 
ii, 539. 

Leucotin, i, 417. 

p-Leucotuluidine, TRANS., 1396, 1402. 

Levulan, oxidation of, i, 63. 

Levulinic acid and iodo-formaldehyde, 
lactone from, i, 628. 

and its alkyl derivatives, 
application of the dynamical hypo- 
thesis to, i, 499. 
— — constitution of; i, 193. 


the manocryometer, 
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| Levulinie acid, dibromo-, constitution 

of, i, 689 

—— thermochemistry of, ii, 109. 

Levulose, dextrose, and  saccharose, 
analysis of a mixture of, ii, 99. 

—— benzeate, i, 186. 

Licaraldehyde, i, 495. 

Licarene, i, 493. 

—— dihydrochloride, i, 493. 

nitrosochloride, i, 493. 

Licareol, constitution of, i, 496. 
dextrogyrate, i, 661. 
tetrabromide, i, 495. 

Licarhodol, i, 545. 

Licaric acid, i, 496. 

Licaronitrile, i, 495. 

Lichens, crystalline acid from, i, 727. 

Light, absorption of, by liquid bromine, 
ii, 561. 

—— action of carbonic anhydrice on 
uranium acetate under the influence 
of, ii, 484. 

action of, in inducing the forma- 
tion of hydrogen peroxide in organic 
liquids, Trans., 1109. 

—— action of, in preventing putrefac- 

tion, Trans., 1109. 

action of, on solutions of dimethyl- 
aniline, ii, 484. 

action of, on the isomeric. amido- 
benzoic acids and related compounds, 
i, 641. 

—— cause of the sterilisation of urine 
by, TRans., 1119. 

—— influence of, on gas exchangé, 
ii, 131. 

—— influence of, on metabolic pro- 
cesses, ii, 580. 

supposed inversion of cane sugar 
by, i, 547. 

Lignite, vanadiniferous, in the Argen- 
tine Republic, ii, 128. 

Lilolidines, i, 521. 

Lilolines, i, 521. 

Lime, action of high temperatures on, 
ii, 167. 

—— inertness of, Trans., 821. 

Lime-tree honey, i, 618. ; 

Linalol, action of acetic anhydride on, 
i, 544. 

Linoleic acid, presence of, in some 
animal fats, i, 392. 

Linseed cake, adulteration of, ii, 38, 39. 

analysis of, ii, 39, 40. 

and meal, manufacture and 
composition of, ii, 38, 39. 

— oil varnish, testing of, ii, 56, 148. 

supposed saponification of, 
by Dutch white lead, Proc., 1893, 
122. 

—— proteids of, ii, 292. 

Liquid mass, study of chemical reactions 
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in, by means of the index of refrac- 
tion, ii, 201. 

Liquids, ‘determination of the specific 
gravity of, ii, 264. 

— determination of the thermal ex- 
pansion of, TRAns., 262. 

— extraction apparatus for, ii, 567. 

— form of the isothermals for, 
ii, 152. 

—— influence of temperature on the 
rotatory power of, ii, 255, 354. 

—— laws of the expansion of, ii, 152. 

—— molecular complexity of, TRANS. be 
1089. 

— relation between the surface ten- 
sions and chemical gonstitution of, 
ii, 8. 

—— stirrer for, ii, 452. 

Lithium borates, ii, 460. 

—— copper chloride, ii, 119. 

—— flame-spectrum of, ii, 402. 

— glvcerate, active and 
Trans., 301. 

—— hydroxide, hydrates of, TRANs., 
899. 


inactive, 


—— infra-red emission spectrum of, 
ii, 58. 

— iodotetrachloride, ii, 68. 

— iridivchloride, ii, 380. 

— nitrate, magnetic rotation of solu- 
tions of, TRANs., 67. 

—— presence of in tomatoes, chick- 
peas, and Iris germanica, ii, 225—227. 

Litmus, sensitive, ii, 294. 

Liver, formation of sugar in the, ii, 25. 

—— influence of fever on the glycogen 
of, ii, 541, 

Liver- cells, proteids of, ii, 133. 

Lupanine, i, 379. 

Lypeose, inversion of, i, 249. 

Lupins; assimilation of nitrogen by, 
ii, 33. 

Lupinus albus, alkaloids from the seeds 

« of, i, 879. 

—_— deliquescent alkaloid from, 
i, 739. 

2: 6- Lutidinechloral, i, 527. 

v- -Lutidostyril, bromo-, i, 555. 

Lymph, diastatic ferment in the serum 
of, ii, 333. 

—— secretion of, ii, 219. 


M. 
Madder colouring matters, TRANS., 969. 
Magdala-red, constitution of, i, 721. 
Magenta, constitution of, i, 711. 
esium alkali sulphates, crystallo- 
graphy of, Trans., 344. 


—_— amalgam, action 3. on a lic 
iodide, i, 622. “ m 
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Magnesium ammonium arsenate, action 
vf heat. on, ii, 274. 

—— calcium, carbonic and sulphuric 
acids, distribution of acids and bases 
in # solution containing. TRANS., 696. 

— chloride, separation of, from 
potassium and sodium chlorides, 
li, 46. 

decomposition of aqueous vapour 
by, ii, 168. 
diethide, i, 622. 

— dihydrogen phosphate, ii, 277. 

—— diphenyl, i, 622; Proc., 1893, 81, 
111. 


— distribution of, in nature, ii, 373. 

—— glycerate, active and inactive, 
Trans., 306. 

—— hydrogen phosphate, ii, 277. 

—— nitrate, action of silver oxide on, 
ii, 12. 

— nitride, ii, 209. 

—— oxide, action of a high temperature 
on, ii, 167. 

—— -— fusion and volatilisation of, 
ii, 508. 

—— phosphate, ii, 168. 

—— pyrophosphate, action of the elec- 
trical are on, ii, 508 

separation of, from zinc, ii, 344. 

sulphites, ii, ‘456. 

use of, for precipitating metals in 
analysis, ii, 521. 

Magnetic rotation of ethylenic oxide, 
TRANS., 488. 

—— —— of liquids and salt solutions, 
ii, 442. 

—— —— of mixed solutions of nitric 
acid and lithium nitrate, TRANs., 73. 

—— — of mixed solutions of sulph- 
uric acid and sodium sulphate, 
TRAns., 69. 

—— —— of nitric acid and its aqueous 
solutions, TRANS., 57, 65. 

—— — of solutions of lithium nitrate, 
TRANs., 67. 

—— —— of solutions of sodium sulph- 
ate, TRans., 64. 

of sulphuric acid and its 
aqueous solutions, TRaNs., 57, 59. 

—— rotations of sulphuric acid solu- 
tions, TRANs., 99. 

Magnetising iron, electrochemical effects 
on, li, 404. 

Maize, losses in ensiling and field curing, 
ii, 141. 

—— silage, and field and fodder maize, 
relative value of, for milk and Gates. 
production, ii, 141. 

Maleamic acid, amido-, salts of, i, 632. 

Maleamide, aimido-, i, 632. . 

Maleic acid and fumnaric was ny isomerism- 
of, i, 193. ‘ i 
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Maleic acid, chloro-, i, 318. 
— — »p. gr. of, i, 11. 
—— anhydride, heat of hydration of, 
ii, 108. 
Malgedium alpinum, analysis of, ii, 593. 
Malice acid, combination of, with aroma- 
tic amines, i, 274. 
— — derivatives of, i, 500. 
—— —— hvmologues of, i, 146. 
Malic-derivatives, stereochemistry of, 
i, 457. 
Malonic acid, action of diazobenzene on, 
i, 82. 
—— —— action of iodic acid on, i, 306. 
—— —— action of isovaleraldehyde on, 
Trans., 1334. 
— ureides, 
ii, 360. 
Maltodextrin, nature of, i, 127. 
Maltose, benzoate of, i, 187. 
physiological conversion of, into 
dextrose, ii, 23. 
Maltosecarborylic acid, i, 149. 
Mandelic acid, parabromo-, i, 160. 
Manganates, action of sulphur and water 
on, ii, 205. 
borate, 
Trans., 131. 
—— —— preparation of, Trans., 129, 
133. 
—— electrolytic estimation of, ii, 94. 
—— estimation of, by oxydimetric 
methods, ii, 497. 
—— estimation of, in iron, ii, 304, 
—— estimation of, in minerals, ii, 498. 
—— estimation of, in ores, ii, 438. 
—— oxides, estimation of, by means of 
hydrogen peroxide, ii, 497. 
— peroxide, action of a high tem- 
perature on, ii, 167. 
—— preperation of, ii, 281. 
separation of, from nickel, cobalt, 
and zine, a 
-—— sulphide, ii, “ 
a whines, ii, 277, 456. 
volatility of, at high temperatures, 
ii, 377. 
—— volatilisation of, in the electric arc, 
ii, 508. 
zine, calcium, iron, and aluminium, 
separation of, ii, 600. 
Manganoue acid, basicity and functions 
of, ii, 416. 
Manganous alkali sulphates, crystallo- 
graphy of, Trans., 373. 
—— sulphate, hydrates of, ii, 417. 
Mannitol benzoate, i, 187. 
—— fermentation of, with a levolactic 
ferment, Trans., 1274. 
—— specific heat of, ii, 258. 
»—- supposed secondary hexyl alcohol 
from, i, 246. 


thermochemistry of, 


constitution of, 
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#-Mannoheptitol, i, 148. 
l-Mannoheptitol, i, 148. 
d-Mannoheptonic acid, derivatives of, 
i, 148. 
i-Mannoheptonic acid, i, 147. 
hydrazide, i, 147. 
l-Mannoheptonic acid, i, 147. 
—— hydrazide, i, 147. 
lactone, i, 147. 
i-Mannoheptose and 
and osazone, i, 148. 
l-Mannoheptose and its hydrazone and 
osazone, i, 148. 

d-Mannose, physiological action of, 
ii, 585. 

Manocryometer, 
ii, 563. 

—— lecture experiment with, ii, 566. 

Manure, fermentation of, ii, 182. 

Manures, influence of the distribution 
of, in the soil on their utilisation, 
ii, 141. 

—— loss of nitrogen in, ii, 181, 228. 

—— nitrogenous, estimation of ammon- 
ium thiovyanate in, ii, 347. 

—— phosphatic and nitrogenous, ana- 
lysis of, ii, 389. 

Manuring potatoes, ii, 593. 

Marble, statuary, from Rutland, Ver- 
mont, ii, 286. 

Margarin, discrimination of butter from, 
ii, 603. 

Mass, conservation of, in chemical 
changes, ii, 452. 

Masses, relative, of the atoms of the 
chemical elements, measurement of 
the, Trans., 1. 

Mauveines, constitution of, i, 464. 

Meconinemethyl phenyl ketone, i, 181. 

Mediterranean, Eastern, water and sea- 
bottom deposits of the, ii, 216. 

Melampyrum pratense, analysis of, 
ii, 593. 

Melanite, artificial 
ii, 129. 

Melanophlogite, ii, 382. 

Melanostibian, ii, 382. 

Melezitose from lime-tree honey, i, 618. 

Melilite, composition of, ii, 174. 

Melting point, dependence of the solu- 
bility of a solid on its, ii, 366. 

—— points, determination of, under 
pressure, ii, 563. 

—— — of compounds of similar con- 
stitution, Trans., 465. 

—— —— of inorganic substances, deter- 
mination of, ii, 314, 

Membranes, precipitate, diffusion phe- 
nomens with, ii, 203. 

—— —— permesbility of, ii, 367. 

Memorial Addresses—A. W. Hormann,. 
Proo., 1898, 132. 


its hydrazone 


experiments with, 


production of, 
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Memorial Lecture—Hermann Kopp, 
Trans., 779. 

—— — Jean-Servais 
Traxs., 1. 

Mentha pulegium, bases from the oil of, 
i, 115. 

Menthol, action of sulphuric acid on, 
i, 422. 

—— American, i, 223. 

—— tertiary, i, 722. 

Mentholene, i, 422. 

l-Menthylamine, i, 724. 

r-Menthylamine, i, 724. 

Menthylamine, tertiary, i, 723. 

Menthylamine - derivatives, 
powers of, i, 725. 

Menthylamines and their derivatives, 
i, 105. 

Menthylphenylthiocarbamide, i, 723. 

Mercaptan, molecular weight of, in the 
liquid state, Trans., 1100. 

Mercaptothiazoles, synthesis of, i, 634. 

Mercurammonium salts, i, 304. 

—— —— action of potassium iodide or 
sodium thiosulphate on, ii, 278. 

Mercuranilido-compounds, i, 322. 

Mercurie chloride, absorption of, from 
dilute solutions by cotton, i, 387. 

— — action of hydrogen sulphide 
on, in benzene solution, ii, 72. 

_—— ae hide, ii, 72. 

ubility of, in diiodometh- 

ane, "7 "” ooe 

—- oxide, behsviour of, in salt solu- 
tions, ii, 450, 566. 

—- salicylates, i, 642. 

—— salts, behaviour of, with alumin- 
ium, ii, 376. 

Mercurophenylamine salts, i, 322. 

Mercury, abnormal electromotive forces 
of, ii, 356. 

—— action of chlorine on, Proc., 1898, 
38 


Stas, 


rotatory 


— action of silicon on, ii, 474. 

— detection of; ii, 192, 243, 438. 

—— detection of, in the organism, ii, 243. 

—— detection of, in urine, ii, 438. 

—— electrolytic estimation of, ii, 94. 

—— electrolytic separation ‘of, from 
bismuth, ii, 496. 

— electrolytic separation of, from 


copper, ji, 305. 
separation of, from 


—— electrolytic 
lead, ii, 496. 

— estimation of, ii, 94, 345, 495. 

—— estimation of, in dilute solutions 
of mercuric chloride, ii, 345. 

—— fulminate, structure of, i, 494. 

~— localisation of, in ‘the animal 
organiem, ii, 217. 

—— purification of, ii, 322. 

—— sodium. sulphite, ii, 456. 


Mercury, volumetric estimation of, 
ii, 495. 

Merotropy, i, 68. 

Mesaconic acid, chloro-, i, 143. 

Mesidine, thionyl-, and its derivatives, 
i, 517. 

Mesiten lactone and its derivatives, 
action of ammonia on, i, 554. 

Mesitonie acid, preparation of, i, 72. 

Mesitylacetamide, initro-, i, 32. 

a-Mesitylamine, i, 32. 

—— dinitro-, i, 33. 

w-Mesitylearbamide, i, 32. 

Mesitylene, i, 32. 

— chlorodiiodo-, i, 407. 

—— critical constants of, ii, 446. 

—— w-diamido-, i, 33. 

—— dichloriodo-, i, 408. 

—— diiodo-, i, 407. 

—- dinitroiodo-, i, 407. 

formation of, from acetone, i, 498. 

—— magnetic rotation of, ii, 442. 

—— nitrodiiodo., i, 407. 

—— nitroiodo-, i, 407. 

—— triiode-, i, 407. 

Mesitylenediphthalamic acid, i, 33. 

Mesitylenesulphoniec acid, i, 407. 

Mesitylic acid, preparation of, i, 72. 

w-Mesitylphthalamic aeid, i, 32. 

w-Mesitylphthalimide, i, 32. 

w-Mesitylt hiocarbamide, i, 32. 

Mesolite from Brazil, ii, 422. 

Mesotype-group in the Puy-de-Déme, 
i 987 


ii, 287. 

Mesoxalic acid, thermochemistry of, 
ii, 361. 

—— dihydrazone, i, 84. 

Metabolic processes, influence of light 
on, ii, 580. 

Metabolism during inanition, ii, 477. 

—— effect of caffeine and coffee distil- 
late, on, ii, 329. 

—— gaseous, influence of acetic acid on, 
ii, 21. 

—— in a child 14 months old, ii, 476. 

—— in diabetes mellitus, ii, 177. 

—— influence of certain oulphur com- 
pounds on, ii, 288. 

—— influence of chloral hydrate and 
amylene hydrate on, ii, 543. 

—— influence of ligature of the bile 
duct on, ii, 329. 

—— of the dog, influence of dividing the 
daily nutriment on, ii, 383 

Metacamphor, i, 419. 

Metacinnabarite, ii, 215. 

—— from Idria, ii, 418. 

Metahydroxyuvitic acid, i, 252. 

Metalamine salts, constitution of, ii, 507. 

Metaldehyde and paraldehyde, i, 547. 

— —— traneformations of, i, 64. 

— molecular weight of, i, 301. 
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Metallic oxides, method for reducing, 
ii, 520. 

Metals, certain, possibility of the vapor- 
isation of, at temperatures below their 
fusing points, ii, 168. 

easily volatile, method of observing 
the spectra of, Trans., 128, 

flame spectra of, ii, 402. 

— fusion and volatilisation of, in the 

electric arc, ii, 507. 

precipitated by hydrogen sulphide 
in acid solutions, separation of, 
ii, 192. 

volumetric estimation of, ii, 606. 

Metaphosphates, ii, 569. 

Metaphosphoric acid, action of, on or- 
ganic bases, i, 452. 

and pyrophosphoric acid, 
separation and estimation of, ii, 299. 

Meteoric iron, ii, 20. 

-—— — from Augustinovka, Russia, 
ii, 423. 

—— —— from Cajion Diablo, diamond 
in, ii, 174. 

—— —— from Hassi Iekna, Algeria, 
ii, 79. 

Meteorite from Cafion Diablo, ii, 288. 
from Central Pennsylvania, ii, 80. 
from Indian Valley Township, Vir- 

ginia, ii, 80. 

—— from Kenton County, Kentucky, 

ii, 79. 
from Mount Joy, Pennsylvania, 
ii, 216. 

+—from the Sierra de la Ternera, 
Chili, ii, 80. 

—— from Wawilowka, ii, 579. 

of Grossliebenthal, Odessa, ii, 216. 

Meteorites, Turkish, ii, 578. 

o-Methamidvobenzoic acid, i, 414. 

—— — nitroso-, i, 414. 

Methane, action of stannic chloride on 

_ halogen derivatives of, i, 121. 

—— and oxygen, ignition temperature 
of a mixture of, ii, 258. 

—— bromonitro-, formation of, i, 542. 

>-— dibromodinitro-, i, 689. 
heat of combustion of, ii, 444. 

-— trichloronitro-, melting point of, 
ii, 357. 

Methanesulphonic chloride, trichloro-, 


i, 458. 
Methenyldiparatolyltriamidotoluene, 

Trans., 1405. 
Methenylpara-n-methyltolylenediamine, 


i, 285. 

Methocarboxyl-8-amidopropionic acid, 
i, 310, 631. 

1- Methoxy-4-acetamidoquinoline, i, 607. 

Methoxyamidodimethylbenzene 
[l:2:4:6) and its derivatives, 
Trans., 104, 


«a7 
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p-Methoxybenzenesulphonamide, i. 639. 
p-Methoxybenzoicsulphinide, i, 585. 
1-Methoxy-4-benzoylamidoquinoline, 
i, 607. 
Methoxybenzylidene, i, 703. 
Methoxybenzylidenemesidine, i, 517. 
Methoxycoumaronealdehyde, nitro-, 
i, 342. 
Methoxycoumaronecarboxylic acid, 
nitro-, i, 342. 
Methoxydimethylhydroxyquinaldine 
[1:2:4:4], Trans., 108. 
Methoxyhydroxydimethylbenzene 
[1:2: 4:6], Trans., 107. 
p-Methoxymetasulphonaminebenzoic 
acid, i, 585. 
Methoxynaphthalene, 1 : 4-nitro-, i, 39. 
Methoxynitrodimethylbenzene 
{[1:2:4:6], TRans., 106. 
Methoxynitro-xylene. TRans., 106. 
p-Methoxyorthosulphobenzoic acid, 
i, 586 


i, 586. 
4-Methoxyphthalazine, i, 347. 
1-Methoxyyuinoline, nitro- and dinitro-, 

i, 607. 

Methoxysuccinamic acid, i, 310, 631. 
Methoxysuccinic acid, resolution of, 
into its optically active components, 

TRANS., 217. 
p-Methoxytoluenemetasulphonic acid, 

i, 585. 
p-Methoxytolueneorthosulphonie acid, 

i, 585. 
2-Methoxyxanthone, i, 218. 
3-Methoxvxanthone, i, 218. 
4-Methoxyxanthone, i, 218 
Methyl dichloropropyl ketone, action of 

potassium carbonate on, i, 391. 

—— ethyl ketone, specific volume and 

thermal expansion of, TRANs., 283. 
—— heptylene ketone, i, 107, 597. 
—— isopropyl ketone, Trans., 1336. 
—— propyl ketone, molecular weight of, 

in the liquid state, Trans., 1101. 
— — — specific volume and 

thermal expansion of, TRANS., 284. 
Methylacetalylphenylcarbamide, i, 340. 
Methylacetylacetone, action of ammonia 

on, i, 454. 

Methylacetylurethane, i, 128. 
Methylacridone, i, 650. 
Methylacrylamide, i, 695. 
8-Methyladipic acid, derivatives of, 

i, 396. 

Methylallantoin, thermochemistry of, 

ii, 360. 

Methylallylisopropylearbinol, prepara- 

tion of, TRANs., 1336. 
3-Methyl-4-allylpyrazolone, i, 429. 
Methylamidobenzenes, relations between 

constitution and physical constants in 

the case of, Proc., 1893, 41. 
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Methylamidophenylglyoxylic acid, 
enteat nitrosamine of, i, 280 

1: S-babgleablegatedias, i 604. 

ate acid, 
(1:2: 4], i, 604 

woe ee acid 
(1:2: 4], i, 603 

Methylamine, freezing points of aqueous 
solutions of, TRANS., 149. 

— hydrate of, Trans., 148. 

— thionyl-. i, 504. 

Methylamines and ammonia, analysis of 
mixtures of, ii, 104. 

Methylaniline, aniline, and dimethyl- 
aniline, estimation of, i, 23. 

— paranitrorthamido-, i, 200. 

Methylanilinephenylsulphone, i, 205. 

n-Methylbenzenyltolyleneamidine, 
i, 285. 

2-Methylbenzimidazole-2’-carboxylic 
acid, i, 436. 

2’-Methylbenzimidazole-2-carboxylic 
acid, 1, 436. 

Methylbenzoie anilide, preparation of, 


4: 2 -bMetiaythonspiphensnnstedbiaine, 
i, 532. 
Methylbrazilin, i, 426. 
Methylbromolapazine, TRANS., 1382. 
Methylbutenylmethylthionylamine, 
i, 702. 
Methylbutylketoxime, i, 499. 
Methylbutylthiourea, secondary, TRANS., 
321. 
Methylchavicol, 
ii, 154. 
Methylchloramine, i, 497. 
Methylchloronaphtheurhodone, TRANs., 
1386. 


thermochemistry of, 


1 : 4-Methylchlorophthalazine, i, 348. 
Methylcitraconic acid, i, 194 
Methylconiine, i, 442. 
3’ : 4’-Methyleyanisocarbostyril, i, 228. 
Methyleytisine, i, 120. 
Methyldibromothymol, i, 316. 
Methyldichlorometadiketopentene, 
i, 260, 319. 
1-Methyldihydroisoindole, i, 348. 
1’-Methyldihydroisoquinoline, i, 608. 
n-Methyldihydromethylketole and _ its 
derivatives, i, 521. 
8-Methyl-aa’-dihydroxypyridine, 
TRrans., 880. 
@y- Methyl- ay-diketolilolidine, i i, 522. 
Methyldiphenylamine, action of ethylic 
orthoformate on, i, 686. 
Methyldiphenylindole [1’: 2’ : 3’), 
i, 520. 
Methyldiphenylpiperazine, i, 80. 
n-Methyldiphenyltoluidoh ydroquinoxal- 
ine, i, 285. 
Methyldipyridyls, i, 612. 
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Methylene-blue dyes, conversion of 
metamidodialkylorthotoluidines into, 
i, 75, 77. 

Methylenedicatechol, i, 274. 

Methylenedihydroxynaphthoic acid, 

i, 100. 

Methylenedi-8-naphthol, i, 100. 

Methylenedinaphthylene oxide, i, 222. 

Methylenediorthonitraniline, i, 389. 

p-Methylenehydrobenzamide, i, 713. 

p-Methylenehydrobenzoic acid, i, 378. 

Methylenic bromide, action of stannic 
chloride on, i, 121. 

iodide, action of stannic chloride 
on, i, 121. 

Methyleneparamethoxycinchoxinic acid, 
i, 729. 

Methylenephthalamic acid, i, 389. 

1 : 4-Methylethoxyphthalazine, i, 348. 

et chloride, i, 381. 

2’-Methylethylphenometadiazine, 
i, 531. 

Mathgletigishingicichinnsenntia, 
dichloroplato-, i, 672. 

Methylethylphenyltrimethylenedi- 
amine, i, 177 

—- methylethyltrimethyleneanilthio- 
carbamate, i, 178. 

1 : 3-Methylethylphthalazone, i, 347. 

Methylethylthetine bromide, i, 633. 

Methyleugenol, action of nitrous acid 
on, i, 103. 

nitrosite anhydride, i, 197. 

—— thermochemistry of, ii, 154. 

Methylfisetol, action of phenylhydrazine 
on, i, 413. 

Methylfurfuraldehyde, i, 311. 

Methylfurfuramide, i, 312. 

Methylglutaconic acid, Trans., 879. 

Methylheptylenecarbinol, i, 597. 

Methylhexylidiphenoxymethane, i, 215. 

Methylhexylenecarbinol, i, 593. 

Methylhydrasteineoxime anhydride, 

i, 118. 

Methylhydrasteinephenylhydrazone an- 
hydride, i, 118. 

Methylhydrastimide, nitro-, i, 119. 

Methylhydroxy hydrolapeurhodone, 
TRANS., 1384, 

Methyihygrineoxime hydriodide, 

i, 446 


i, 446. 

Methylic acetate, heat of vaporisation 
of, ii, 446. 

—— —— vapour pressure, molecular 
volume, and critical constants of, 
Txans., 1207. 

—— acetylenedicarboxylate, action of 
diazobenzeneimide on, i, 570. 

—— — action of ethylic diazoucetate 
on, i, 439. 

— alcohol as a solvent, i, 244. 

—— alcohol, depression of the freoz- 
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ing point of acetic acid by, TRANS., 
1023. 
Methylic alcohol, depression of the freez- 
ing point of benzene by, TRANs., 1019. 
depression of the freezing 
point of water by, Trans., 1015. 
—— — detection of impurities in, 
ii, 196. 
—— —— heat of vaporisation of, ii, 446. 
—— —— magnetic rotation of, ii, 442. 
molecular weight of, in the 
liquid state, Txans., 1102. 
amidomethyleneglutaconate, i, 402. 
anilidomethyleneglutaconate, 
i, 402. 
4-azobenzenepyrazolone-3-carb- 
oxylate, i, 730. 
4-benzalpyrazolone-3-carboxylate, 
i, 730. 
—— benzeneazocyanacetate, i, 466. 
—— benzenesulphinate, i, 344. 
benzoylbenzeneazocyanacetate, 
i, 466. 
—— bisdihydrosantinate, i, 425. 
brassylate, i, 551. 
—— p-bromobenzenesulphinate, i, 344. 
butyrate, vapour pressure, mole- 
cular volume, and critical constants 
of, Trans., 1229. 
carboxydehydracetate, i, 399. 
chloride and carbonic anhydride, 
measurement of Van der Waals’ 
surface for mixtures of, ii, 260. 
8-chloropropionate, i, 688. 
—— diacetylglycerate, active, TRANS., 
1421. 


— 


—— —— inactive, Trans., 1420. 

—— dibromogallate, i, 343. 

—— diglycoliate, i, 191. 

—— diiodofumarate, i, 397. 

—— 2:3-diphenylpiazinecarboxylate, 
Trans., 1307. 

—— ethylenedi-8-amidocrotonate, 
Trans., 1311. 

~—— formate, molecular weight of, in 
the liquid state, TRans., 1100. 

—— vapour pressure, molecular 
volume, and critical constant of, 
TRANS., 1195. 

formazylearborylate, i, 82. 

—— gallate, i, 343. 
—— glycerate, active and 
Trans., 513. : 
—— hydrindenecarboxylate, i, 717. 
hydrogen eamphorate, ortho-,i, 278. 
allo-, i, 278. 
—— p-toluidomethyleneglutacon- 
ate, i, 403. 
hyd: oxymethyleneg)utaconate, 
i, 402. 
—— iodide, action of stannic chloride 
on, i, 121. 


inactive, 
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Methylic isobutyrate, vapour pressure, 
molecular volume, and critical con- 
stants of, TRANS., 1234. 

4-isonitrosopyrazolone-3-carboxyl- 
ate, i, 730. 

mercaptan, production of, by a 
bacterium in urine, ii, 335. 

mesitenucarbamate, i, 558. 

mesoxalate hydrazone, i, 82. 

—- methocarboxyl-8-amidopropionate, 
i, 631. 

—— methoxybenzylsodiomalonate, 

i, 583. 
methoxymethyleneglutaconate, 
i, 401. 
methoxypiperonylsodiomalonate, 
i, 583. 
methylbenzeneazocyanacetate, 
i, 466. 
a-naphthalenesulphinate, i, 343. 

—— £-nuphthalenesulphinate, i, 343. 

— orthoethylic pyrotartrate, i, 252, 
307. 

a-pheny!-8-bromocinnamate, 
i, 342. 
propionate, vapour pressure, mole- 
cular volume, and critical constants 
of, Trans., 1219. 
pyrazole-3 : 5-dicarboxy late, i, 431. 
—— pyrazole-3 : 4: 5-tricarboxylate, 
i, 432. 
—— pyrazoline-3 : 5-dicarboxylate, 
i, 431. 

—— pyrazoline-3 : 4 : 5-tricarboxylate, 
i, 431. 

—— pyrazolonecarboxylate, i, 730. 

—— pyrotartrate, ortho-, i, 252, 307. 

succino-f-ureidopropionate, i, 632. 

o-sulphaminebenzoate, i, 715. 

sulphide, specific volume and 
thermal expansion of, TRans., 287. 

—— tetrahydroparatoluate, i, 713. 

—— thiodiglycollate, i, 191. 

—— thionylmetamidobenzoate, i, 517. 

—-—— p-toluenesulphinate, i, 344. 

—— p-toluidomethyleneglutaconate, 

i, 402. 
—— trichloracetate, trichloro-, i, 188. 
f-ureidopropionate, i, 632. 

Methylimidazole, i, 734. 

Methylimidazoly|-«-mercaptan, i, 734. 

n-Methylindazole, i, 280. 

p-Methylindazole, i, 280. 

p-Methylindazolecarboxylie acid, i, 280. 

Methylindoxazen, nitro-, attempts to 
prepare, TRANS., 1353. 

Methylinositol, i, 295. 

Methylisoamylketoxime, i, 499. 

Methylisoamylthiourea, TRANS., 323. 

Methylisobutylthiourea, 'TRANs., 320. 

3’-Methylisocarbostyril, i, 228. 

3’-Metliylisocoumarin, i, 228. 
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Methylisoeugenol, thermochemistry of, 
ii, 164. 
Methylisoindole, i, 348. 
Methylisonitrosocamphor, i, 660. 
m-Methylisopropylbenzene, i, 597. 
Mehglizegeaggtlihydrebamne, i, 258. 
B-Methylisopropyl-8-lactic acid, pre- 
paration of, Trans., 1337. 
Methylisopropylphenanthramethylpi- 
azine, TKANS., 1291. 
—— 1:4-dihydride, Trans., 1291. 
Methylisopropylphenanthrapiazine, 
Trans, 1288. 
—- 1:4-dihydride, Trans., 1288. 
4’ : 2’-Methylisopropylphenometadi- 
azine, i, 531. 
3’- Methylisoquinoline, i, 228. 
— 1’-chloro-, i, 228. 
1’-Methylisoquinolone, i, 279. 
Methylisoxazolonimide, i, 315. 
Methylitaconic acid, i, 194. 
3-Methyl-4,-ketohexenylene, i, 394. 
3-Methyl-A.-ketohexenylenecarboxylic 
acids, i, 393. 
Methylketole, bromine derivative of, 
i, 169. 
B-Methylketopentamethylene, i, 130. 
Methyliapazine, Trans., 1381. 
Methyllapeurhodone, Trans., 1383. 
Methylmalic acid, i, 146. 
Methylmercaptothiazole, i, 634. 
Methylmesaconic acid, i, 194. 
Methylnaphthalenes, i, 171. 
Methyl-a-naphtheurhodol, 
1385. 
n-Methylnaphthophenazonium _hydr- 
oxide, i, 282. 
—— iodide, i, 282. 
1’-Methylnitroisoquinolone, i, 279. 
Methylorthophenylenediamine, oxida- 
tion of, i, 199, 266. 
Methylorthotoluidine, metanitro-, i, 76. 
-B-Methylorthotolyloxazoline, i, 533. 
8-Methylorthotolylthiazoline, i, 533. 
Methyl-a8-oxynaphthindone, i, 338. 
Methyloxythiazole, preparation and 
properties of, i, 228. 
2 :3-Methylparabromopheny!dihydro- 
quinazoline, i, 440. 
Wr eee ydroxybenzoylbenzoic acid, 
i, 719. 
2: 3-Methylparatolyldihydroquinazol- 
ine, i, 440. 
8-Methylparatolyloxazoline, i, 533. 
8-Methylparatolylthiazoline, i, 533. 
8-Methylpentamethylenol, i, 130, 396. 
8-Methylpentamethylenylamine, i, 130. 
B-Methylpentamethylenylene, i, 396. 
»-Methylpenthiazoline, i, 427. 
Methylphenanthridone, i, 658, 722. 
Methylphenazonecarboxylic acid, i, 734. 
Methylphenylacrylamide, i, 696. 
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Methylphenylauramine, salts of, i, 473. 
2 : 3-Methylphenyldihydroquinazoline, 
i, 439. 
4’ : 2’-Methylphenylethenylphenometa- 
diazine, i, 532. 
Methylphenylketoxime, ethyl derivative 
of, i, 499 
Methylphenylmercurammonium _hydr- 
oxide and salts, i, 24. 
4’ : 2’-Methylphenylphenometadiazine, 
i, 531. 
B,-2-Methylphenylrosinduline, i, 335. 
Methyl-u-phenylthiazoline, i, 534. 
1-Methylphthalazone, i, 347. 
3-Methylphthalazone, i, 346. 
1-Methylphthalimidine, i, 347. 
1-Methylpipecolylalkine, i, 426. 
Methylpiperidine _platinochloride, 
i, 602. 
Methylpropylbenzenes, i, 562. 
4’ : 2’-Methylpropylphenometadiazine, 
i, 531. 
Methylpropylphenylacetic acid, i, 465. 
Methylpurpuroxanthin, synthesis of, 
TRANs., 1142. 
2 : 5-Methylpyrazinecarboxylic acid, 
i, 487. 
Methylpyrazole, i, 179. 
3 : 5-Methylpyrazolecarboxylic acid, 
i, 179. 
Methylpyridinedicarboxylic acid, i, 175. 
1-Methyl-2-pyridone, i, 279. 
Methylpyromucamide, i, 312. 
Methylpyromucic acid, i, 312. 
— — sulpho-, i, 312. 
— acids, bromo-, i, 312. 
Methylpyrrolines, constitution of, 
i, 226. 
1’-Methyl-2’-quinolone, i, 279. 
Methylresorcinol, condensation of, with 
nitrobenzaldehydes, i, 216. 
Methylsalicylic acid, detection of free 
salicylic acid in, ii, 503. 
u-Methylselenazoline, i, 30. 
Methylsulphoneacetic acid, i, 459. 
Methylsulphurous chloride, trichloro-, 
preparation of, ii, 571. 
Methyltetrahydroisoquinoline methiod- 
ide, i, 227. 
Methyltetrazylpyrazolone, i, 442. 
p-Methylthiazoline, i, 427. 
Methylthiohydantoin, Trans., 819. 
Methyltolylenediamine [1: 3: 4], 
i, 285. 
Methyltrimethenyldicarboxylic acid, 
asymmetrical, i, 404. 
—— —— symmetrical, i, 404. 
— — dibromo-, i, 404. 
3-Methyl-4-trimethylenepyrazolone, 
i, 429. 
Methyltyrosine, i, 182. 
1-Methylvinylpiperidine, i, 426. 
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4-Methylxanthone; i, 217. 
Mica, constitution of, ii, 78. 
Mica-peridotite from Kentucky, ii, 79. 
Microbes, absorption of atmospheric 
nitrogen by, ii, 83. 
assimilation of atmospheric nitro- 
gen by, ii, 482. 
Micro-organisms, nitrogen - fixing, 
ii, 429. 
Milk, abnormal, ii, 428. 
—— digestibility of, ii, 580. 
—- estimation of fat in, ii, 55, 101, 
251, 252, 303, 396, 559, 601. 
—— estimation of fat in, by Babeock’s 
method, ii, 251. 
estimation of fat in, by Leffmann 
and Beam’s method, ii, 308. 
— estimation of fat in, with De- 
michel’s lactobutyrometer, ii, 55. 
—— estimation of lactic acid in, 
ii, 250. 
estimation of total solids in, ii, 252, 
559. 
fat, influence of sugar on the con- 
stitution of, ii, 27. 
goat’s, and its detection in admix- 
ture with cow’s milk, ii, 396. 
—— of different breeds of cows, ii, 220. 
production, relative value of maize 
silage, and field and fodder maize for, 
ii, 141. 
the phosphates of, ii, 582. 
sterilised, behaviour of, towards 
digestive fluids, ii, 217. 
—— transmission of alcohol to, ii, 219. 
use of metaphosphorie acid to re- 
move proteids in estimating sugar in, 
ii, 248. 
Milks, identification and estimation of 
the lactoses in different, ii, 502. 
Milk-sugar, benzoate of, i, 186. 
Mineral from Boléo, Mexico, ii, 417. 
Mineral oil, detection and estimation of 
neutral fats in, ii, 604. 
Minerals, synthesis of, ii, 422. 
—— use of thallium silver nitrate, for 
separating, ii, 294. 
Minervite, ii, 577. 
—— formation of, ii, 536. 
Molasses, influence of raffinose and of 
calcium salts on the formation of, 
i, 683. 
Molecular complexity of liquids, TRans., 
1089. 
—— dissymmetry, ii, 204. 
—— refraction and dispersion, ii, 254. 
—— refractive power of organic com- 
pounds for infinite wave-length, ii, 57. 
—— volume of sulphuric acid in solu- 
tion, Trans., 102. 
volumes of certain ethereal salts, 
TRaNs., 1191, 1246, 1247, 
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Molecular volumes of dissolved alkali. 

salts, ii, 264. 
weight, determination of, at the 
critical point, ii, 204. 

determination of, from the 
rate of evaporation, ii, 261. 

—— —— of a dissolved substance and 
the specific gravity of its solution, re- 
lation between, ii, 7. 

—  -— of hydrogen peroxide, 
ii, 163. 

—— weights, determination of, by 
Beckmann’s method, ii, 511. 

Mollusca, é-achroglobin from the blood 
of, i, 615. 

Molybdates, combination of, with selen- 
ious acid, ii, 531. 

combination of, with sulphurous 
acid, ii, 530. 

Molybdenum, action of carbonyl chlor- 
ide and of sulphur chloride on, 
ii, 574. 

— action of, on solutions of silver, 
gold, &c., ii, 170. 

— oxide, new, ii, 472. 

oxyfluoride, new, ii, 472. 

—— preparation of, in the electric 
furnace, ii, 471. 

Molybdeny| chloride, action of gaseous 
ammonia on, ii, 529. 

Molybdie acid, action of hydrogen 
haloids on, ii, 471. 

anhydride, compounds of, with 
alkali oxalates, i, 457. 

Molybdoarsenates, ii, 282. 

Molybdoarsenic acid, ii, 282. 

Molybdoperiodie acid, salts of, ii, 123, 

Molybdoselenious acid, ii, 531. 

Monoketopiperazines, i, 53. 

Mordants, theory of the formation of 
coloured compounds with, i, 51. 

Mordenite, constitution of, ii, 77. 

Morinda root, colouring principles of, 
Trans., 1184. 

Morphine, constitution of, i, 536. 

-— effect of, on the work of the kidney, 
ii, 542. 

—— resistance of goats to the action of, 
ii, 335. 

—— titration of, ii, 607. 

Mosula japonica, thymol in the ethereal 
oil of, ii, 181. 

Motochemistry or 
ii, 513. 

Mucie acid, preparation of, from gum 
arabic, i, 628. 

Mucin, ii, 330. 

in bone, ii, 134. 

Mucin-granules of Myzine, ii, 429. 

Munjustin from Rubia sikkimensis, 
Trans., 1159. 

Murexide, thermochemistry of, ii, 361. 


stereovhemistry ?, 
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Muscarine, i, 297. 

— action of aniline on, i, 45. 

Muscle, acid reaction of, ii, 176. 

— calculus in, ii, 334. 

—— sugar in, li, 383. 

— voluntary, action of sodium oxalate 
on, ii, 480. 

Muscular tissue, action of nitrites on, 
ii, 384. 

-—— work, alkalinity of the blood 
during, ii, 218. 

— — fatiguing, action of, on re- 
spiratory interchange, ii, 21. 

- Myricylic acetate, i, 633. 

— alcohol, i, 683. 

—— benzoate, i, 683. 

— cerotate, i, 683. 

—— hydrogen phthalate, i, 683. 

— laurate, i, 683. 

—- oxalate, i, 683. 

— palmitate, i, 683. 

Myristone, preparation of, Trans., 458. 

Myristoneoxime, Trans., 458. 

Myzine, mucin granules of, ii, 429. 
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Napelline, Trans., 443. 

Naphthaldehydic acid and its deriva- 
tives, i, 657. 

Naphthalene, action of ammonium 
hydrogen sulphate on, i, 411. 

— avtion of nitric peroxide on, 
Trans., 1393. 

-— action of nitro-compounds on, 
Trans., 1392. 

—— constitution of, i, 603. 

——ecryoscopic behaviour of benzene 
solutions of, ii, 110. 

—— depression of the freezing point of 
benzene by, Trans., 1022. 

— 1:3-, 1:2%, and 1: 3’-dichloro-, 
i, 651. 

— di-derivatives of, nomenclature of, 
i, 651. 

—— nitration of, at low temperatures, 
i, 460. 

—— ortho-, para-, and peri-disulphonic 
derivatives of, Proc., 1898, 166. 

—— orthodibromo-, Trans., 1054. 

—— peri-derivatives of, TRans., 1054. 

—— peridibromo-, ‘T'Rans., 1059. 

—— perinitrobromo-, Trans., 1057. 

—— sulphonic derivatives of, i, 276. 

—— synthetical tri-derivatives of, 
i, 653. 

Naphthalene-derivatives, isomeric, sepa- 
ration of, i, 651. 

—— —— physiological action of, 
ii, 544, 
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Naphthalene-derivatives, production of, 
from dehydracetic acid, Trans., 329. 

1 : 2-Naphthalenedisulphonic acid, 
Proc., 1893, 168. 

1: 4-Naphthalenedisulphonic acid, 
Proc., 1898, 168. 

1: 1’-Naphthalenedisulphonic acid, 
Proc., 1898, 168. 

a-Naphthalenesulphinic acid, perinitro-, 
i, 652. 

a-Naphthalenesulphonic acid, dinitro-, 
i, 652. 

— — l’-nitro-, i, 651. 

— — #-nitro-, i, 652. 

— — — electrolytic reduction 
of, i, 567. 

Naphthalenesulphonic acids, substituted, 
compounds of, with organic bases, 


i, 653. 
a-Naphthalenesulphonic acids, a-nitro-, 


i, 651. 

a-Naphthalenesulphonic chloride, 
1’-nitro-, i, 651. 

2 : 2’: 3’-Naphthalenetrisulphonic acid, 
PrRoC., 1893, 168. 

Naphthalic acid, oxidation of, i, 593. 

1: 1’-Naphthalic acid and its deriva- 
tives, i, 477. 

—— imide of, and its derivatives, 
i, 477. 

Naphthalic anhydride, i, 477. 

Naphthalidonaphthaquinonenaphthal- 
ide, i, 339. 

Naphthaphenazine oxide, i, 356. 

8-Naphthaquinone, reduction of, with 
hydriodic acid, TRANS., 774. 

a8-Naphthazine, asymmetrical and sym- 
metrical, i, 283. 

— oxy-, i, 339. 

88-Naphthazine and its derivatives, 
i, 283. 

Naphthenecarboxylic acids, nature of, 
i, 209. 

Naphthenes, action of bromine on, in 
presence of aluminium bromide, i, 13. 

8-Naphtheurhodole, i, 356. 

Naphthidine, preparation of, i, 421. 

a8-Naphthinduline, i, 337. 

Naphthindulines, i, 334. 

Naphthionic acid, behaviour of the 
sudium and potassium salts of, at high 
temperatures, i, 655. 

Naphthoie acid, 8-chloro-, i, 355, 

B-Naphthoic acid, amidodisulpho-, 

i, 475. 

a-Naphthofluoran, i, 275. 

8-Naphthotluoran, i, 275. 

a-Naphthol, 1’ : 4’-dichloro-, i, 653. 

2’ : 4’-dichloro-, i, 653. 
perivromo-, TRANS., 1058. 

—— products of the direct sulphona- 

tion of, i, 221. 
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8-Naphthol, 1-amido-, acetyl derivatives 
of, i, 171. 
a-amido-, action of nitrous acid on, 
i, 171; Proc., 1892, 218. 
compound of, with aluminium 
chloride, i, 508. 
B-Naphtholearboxylic acid (m. p. 216°), 
derivatives of, i, 221. 
a-Naphtholdisulphonic acids, amido-, 
i, 478. 
a-Naphtholazoparatoluic acid, i, 202. 
8-Naphtholazoparatoluic acid, i, 202. 
8-Naphtholazoparatoluonitrile, i, 2U2. 
Naphthol-blue, action of aniline on, 


i, 45. 
Naphthols, condensation of chloral 
hydrate with, i, 173. 
—— condensation of, with formalde- 
hyde, i, 172. 
dichloro-, from 3 : 4 : 1-dichloro- 
phenylisocrotonic acid, i, 653. 
a-Naphtholsuiphonic acids, i, 221. 
amido-, i, 478. 
a8-Naphthophenazine, i, 284. 
8-Naphthophosphoric acid, i, 355. 
chloride, i, 355. 
u-Naphthyl ethyl ether, action of 
phenylthiocarbimide on, i, 154. 
a-Naphthylacetylene, derivatives of, 
i, 421. 
B-Naphthylacetylene, 
i, 421. 
a-Naphthylamine, bromo-, i, 706. 
1’: 4’-dichloro-, i, 653. 
— 2’: 4’-dichloro, i, 653. 
—— 2 : 4-dinitro-, preparation of, from 
* its acetyl and valeryl derivatives, 
Proc., 1898, 7. 

peribromo-, TRANS., 1057. 

—— perinitro-, preparation of, TRANS., 
1055. 

sulphonation of, i, 653. 
8-Naphthylamine, dibromo-, i, 706. 
a-Naphthylaminedisulphonic acid IIT, 

Dahl’s, i, 654. 
&-Naphthylaminedisulphonic acid, i, 655. 
Naphthylamines, thionyl-, and their 

derivatives, i, 518. 

a- Naphthylamine-3’-sulphonic 

i, 654. 
v-Naphthylaminesulphonic acid, i, 655. 
Naphthylaminesulphonic acids, affinity 

coefficients of. ii, 450. 

—— physical properties of, i, 655. 
p-Tnahtialeatveaalcetinne, i, 656. 
Naphthylazo-compounds, mixed, i, 655. 
a-Naphthylazonitroethane, i, 656. 
B-Naphthylazonitroethane, i, 655. 
B-Naphthylazonitrosonitroethane, i, 656. 
B-Naphthyldiazoimide, i, 706. 

a- Naphthyl-ay-diketo-8d-dimethylpiper- 

azine, i, 52. 


derivatives of, 


acid, 
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8-Naphthyldimethylpyrimidine, i, 735. 
a-Naphthylethylsulphone, i, 276. 
8-Naphthylethylsulphone, i, 276. 
8-Naphthylhydrazine, bromination of, 
i, 705. 
Naphthylic acetylsalicylates, i, 514. 
—— dibromosalicylates, i, 514. 
—— ethers, substitution products of, 
i, 274. 
— nitrosalicylate, i, 514. 
-—— salicylate phenylcarbamates, i, 514. 
a-Naphthylic titanate, i, 257. 
8-Naphthylic benzoate, compound of, 
with aluminium chloride, i, 508. 
phthalate, i, 275. 
a-Naphthylindole, i, 169. 
a-Naphthylketopiperazine, i, 54. 
B-Naphthylmetaphenylenediamine, 
i, 420. 
a-Naphthylmethylsulphone, i, 276. 
8-Naphthy)lmethy]sul phone, i, 276. 
a-Naphthylpropiolic acid, i, 421. 
Naphthyl-red, i, 721. 
Naphthyl-violet, i, 337, 338. 
Nectarines, Californian, analyses of, 
ii, 591. 
Nerve, medulla of, chemical constituents 
of, i, 234. 
Nerves, chemical stimulation of, ii, 221. 
Nervous tissues, proteids of, ii, 478. 
Niaouli, essential oil of, i, 523, 727. 
Nichine, i, 57. 
nitroso-, i, 737. 
—— salts of, i, 737. 
Nickel, analysis of, ii, 393. 
and cobalt, separation of, by means 
of nitrosonaphthol, ii, 500. 
—— and iron, supposed new sulphides 
of, ii, 535. 
—— atomie weight of, ii, 212, 469, 574. 
electrolytic estimation of, ii, 94. 
—— electrolytic separation of bismuth 
from, ii, 496, 497. 
electrolytic separation of copper 
from, 306, 496. 
—— elementary nature of, ii, 212, 469. 
gas-volumetric estimation of, 
ii, 393. 
oxide, action of a high temperature 
on, ii, 167. 
——. separation of manganese from, 
Trans., 1082. 
sulphide, oxidation of, ii, 528. 
sulphite, basic, ii, 456. 
—— tetracarbony|, molecular weight of, 
in the liquid state, Trans., 1099. 
— spectra of the flame of, 
ii, 401. 
Nickeliferous iron pyrites from Mien, 
ii, 18. 
Nickel-ore, platiniferous, from Canada, 
ii, 286. ; 
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Nickelous alkali sulphates, crystallo- 
graphy of, ‘T'rans., 379. 

Nicotine, i, 443. 

— acetate, cryoscopic behaviour of, 
i, 667. 

— and conine, discrimination and 
separation of, ii, 607. 

— condensation of, with acetaldehyde, 
i, 737. 

— constitution of, i, 286, 375, 489, 
675, 736. 

—— salts, decomposition of, and action 
of alcohol on, i, 445. 

Nicotinic acid, 2-amido-, i, 727. 

3-bromo-, i, 484. 

— — 4’-bromo-, i, 484. 

—— —— hydrobromide, i, 484. 

—— —— 8 : 2-nitramido-, i, 727. 

Nitrates, action of sulphurous anhydride 
on, ii, 115. 

— and chlorates, estimation of, in one 
operation, ii, 596. 

— and nitrates, estimation of, in one 
operation, ii, 596. 

— and nitrites, estimation of, in one 
operation, ii, 596. 

— are, indispensible for the growth of 
plants ? ii, 385. 

— estimation of, by ferrous salts, 
ii, 595. 

—— estimation of, by Schmitt’s metinod, 
ii, 551. 

—— estimation of nitrogen in, ii, 42, 
87, 184, 343, 389, 434, 551. 

— estimation of nitrogen in, by 
Kjeldahl’s method, ii, 87. 

—— in rain, ii, 548. 

—— iodometric estimation of, ii, 42,551. 
— modified Gunning-Kjeldahl me- 
thod, for use in presence of, ii, 145. 
—— organic, estimation of nitrogen in, 

ii, 184. 
— recently formed, greater assimil- 
ability of the nitrogen of, ii, 548. 
Nitre, direct estimation of nitrogen in, 
ii, 343. 
Nitric acid and its aqueous solutions, 
magnetic rotation of, TRANS., 57, 65. 
— —— and nitric oxide, reaction be- 
tween, ii, 413. 

—— —— decomposition of, by heat, 
ii, 423. 

—— —— estimation of, by its specific 
gravity, ii, 66. 

— — estimation of, by means of 
cinchonamine salts, ii, 297. 

— —— estimation of nitrogen in, 
ii, 389. 

— —— freezing points of aqueous 
solutions of, TRans., 440. 

~—— —— influence of nitric peroxide 
on the sp. gr. of, ii, 66. 
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Nitric acid, isolation of two predicted 
hydrates of, Trans., 436. 
—— —— presence of nitrous acid in, 
ii, 206. 
—— —— products of the action of, on 
tin, Trans., 846. 
—- —— reduction of, by copper, 
ii, 272. 
—— —— reduction of, by ferrous salts, 
ii, 595. 
Nitric oxide and nitric acid, reaction 
between, ii, 413. 
behaviour of, at high tempe- 
ratures, ii, 66. 
density of, ii, 272. 
—— —— preparation of, ii, 298. 
Nitrification, ii, 544. 
—— in soil, ii, 486. 
Nitriles, aromatic, hydrolysis of, i, 541. 
—— dimolecular, reactions of, i, 314. 
Nitrites, action of, on muscular tissue, 
ii, 384. 
and hydroxylamine salts, velo- 
city of reaction between, ii, 160. 
— estimation of, ii, 87, 344, 346. 
— estimation of, by Schiiffer’s re- 
action, ii, 344. 
— in potable water, estimation of, 
ii, 346. 
Nitro-compounds, action of aluminium 
chloride with, i, 161. 
—— action of hydrazine hydrate 
on, i, 701. 
-—— aromatic, electrolytic redue- 
tion of, i, 566. 
— combinations of, with hydro- 
carbons, TRANS., 1388. 
estimation of nitrogen in, by 
Kjeldahl’s method, ii, 87. 

— — explosive, analysis of, ii, 196. 
—— ——- heats of combustion of, ii, 59. 
structure of, i, 636. 
Nitro-derivatives, formation of, at low 

temperatures, i, 460. 
Nitrogen, action of, on charcoal, ii, 571. 
and carbon, compounds containing 
double linking between, i, 409. 
simultaneous estimation of, 
in organic compounds, ii, 501. 
—— atmospheric, absorption of, by 
microbes, li, 83, 429, 482. 
assimilation of, by plants, 
ii, 33, 84, 138, 336, 590. 
—— atom, the asymmetrical, i, 442. 
—— atomic refraction of, ii, 254. 
—— attempts to condense, ii, 270. 
chloride, decomposition of, by 
water, i, 388. 
combined, in rain, ii, 548. 
——- compounds, stereoisomerism of, 
Trans., 1069. 
—— density of, ii, 453, 515, 
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Nitrogen, diffusion of, in water, ii, 62. 

direct estimation of, in saltpetre, 
ii, 343. 

effect of an electric discharge on, 
ii, 271. 

effect of sterilisation on the fixa- 
tion of, in soil, ii, 291. 

estimation of, by Kjeldahl’s method, 
ii, 43, 87, 88, 144, 145, 551. 

—— estimation of, by Stock’s process, 
ii, 297. 

—— estimation of, by the Gunning- 
Kjeldahl method and a modified form 
thereof, ii, 235. 

estimation of, in coal gas, ii, 296. 

—— estimation of, in nitrates, ii, 42, 87, 
184, 434, 389. 

—— estimation of, in nitrates and nitro- 
compounds by Kjeldahl’s method, 
ii, $7. 

estimation of, in nitric acid, ii, 389. 

estimation of, in nitrocellu!ose, 
ii, 184. 

estimation of, in organic nitrates, 
ii, 184. 

— estimation of, in organic substances 

by Dumas’ method, ii, 297. 
estimation of, in sodium nitrate, 
ii, 87. 
estimation of, in soils, ii, 43, 601. 

—— estimation of, in urine, ii, 343. 

—— free atmospheric, utilisation of, by 
nodule-bearing Leguminose, ii, 588. 

in soils, estimation of, by Kjel- 
dahl’s method, ii, 43. 

— iodide, ii, 568. 

—— iiberation of, during putrefaction, 
ii, 224. 

——- loss of, in drainage water, ii, 338. 
loss of, in manures, ii, 181, 228. 
niiric, estimation of, ii, 145. 

—— —— greater assimilability of, when 

recently formed, ii, 548. 

—— organic, estimation of, ii, 343. 
oxides, structure of, i, 636. 

—— preparation of pure, ii, 270. 
stereochemistry of, ii, 157. 
tetroxide, molecular weight of, in 

the liquid state, Trans., 1099. 

Nitrosamines, action of carbamide on, 
i, 265. 

Nitroso-compounds, action of hydrazine 
hydrate on, i, 701. 

Nitrous ucid, conditions of the formation 
and decomposition of, ii, 413. 

detection and estimation of, 
ii, 298. 

— estimation of, in sodium 

nitrite, ii, 43. 

ethereal salts of, i, 382. 

existence of, in aqueous solu- 

tion, ii, 569. 


os 
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Nitrous acid, presence of, in nitric acid, 
ii, 206. 

Nitrous oxide, boiling point of, at atmo- 
spheric pressure, TRANS., 533, 836. 

— combustion of hydrogen in, 

ii, 113. 

—— —— liquid, refractive index of, 
ii, 201. 

— — solid, melting point of, 
TrRans., 836. 

Nononaphthene, derivatives of, i, 196. 

Nonylone, preparation of, TRANS., 455. 

Nonyloneoxime, TRANS., 457. 

Nucleic acid, i, 680. 

Nuclein, vegetable, i, 539. 

Nuclein-bases, i, 309. 

Nucleo-albumins, ii, 133. 

Nutrition with carbohydrate and flesh 
and with carbohydrate alone, ii, 327. 

Nutritive value of albumoses, ti, 539. 

of proteids, ii, 540. 
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Oats, power of digestion and absorption 
of rabbits for, ii, 132. 
relative value of ammonium sulph- 
ate and sodium nitrate, as a manure 
for, ii, 593. 
Octane, critical constants of, ii, 446. 
—— magnetic rotation of, ii, 442. 
normal, molecular weight of, in the 
liquid state, TRANs., 1099¥. 

Octohydronaphtyridine, i, 688. 

Octohydronicotine, i, 375, 489. 

dinitroso-, i, 489. 

Octomethyltetramidophenylacridine, 
i, 471. 

Octonaphthenic alcohol, i, 420. 

Octonaphthylene, i, 42v. 

Octylene, critical temperature of, 
ii, 446. 

magnetic rotation of, ii, 442. 

Octylic glycerate, active, Trans., 1413. 

Octylphenol [1 : 4], i, 216. 

Oil, cotton seed, detection and approxi- 
mate estimation of, in lard and olive 
oil, ii, 440, 

— — —— heated, detection of, in 
lard, ii, 603. 

essential, of Andropogon schan- 
anthus, i, 664. 
of Cochlearia armoracia, 
i, 633. 

—— —— of coriander, i, 661. 

of Eucalyptus globulus, i,726. 

—— —- of garlic, i, 103. 

—— —— of hops, Proc., 1898, 177. 

of Mosula japonica, thymol 
in, ii, 181. 
—— of niaouli, i, 523. 


INDEX OF SUBJECTS. 


Oil, essential, of onion, i, 104. 

—— —— of paracoto bark, i, 103. 

—— —— of the root of Aspidium filix 
mas, i, 625. 

—— —— of the seeds of Cicuta virosa, 
i, 634. 

—— extraction of, from pigments, ii, 494. 

—— linseed, supposed saponification of, 
by Dutch white lead, Proc., 1893, 
122. 

— mineral, detection and estimation 
of neutral fats in, ii, 604. 

os detection of, in rosin oil, 

” ji, 350. 

— of caraway, preparation of optic- 
ally inactive cymene from, i, 17. 

—-— of pimento and of cloves, toxico- 
logical detection of, ii, 397. 

— of roses, Bulgarian (Turkish), 
i, 662. 

—— —— ethyl alcohol in, ii, 181. 

— of thuja, constituents of, i, 105. 

— of turpentine, American, i, 594. 

— — constitution of, i, 276. 

— — French, action of picric acid 
on, TRANS., 1388. 

—— —— oxidation products of, TRANs., 
1327. 

— olive, detection and approximate 
estimation of cotton oil in, 
ii, 440. 

-— pine needle, i, 659. 

—— polei, bases from, i, 115. 

—— sesame, Baudoin’s test for, ii, 197. 

— spruce, i, 659. 

—— Turkey-red-, i, 455. 

— wood-, constituents of, i, 558. 

Oils, action of nitrous acid on, ii, 559, 

— analysis of, ii, 603. 

—and fats, iodine absorption of, 

—— ethereal, analysis of, ii, 560. 

— —— detection of cineole in, 
ii, 395. ‘ 

-—- Hiibl’s iodine numbers for,|ii, 103. 

—— rapid saponification of, ii, 603. 

Okra pods, analyses of, ii, 293. 

Oldenlandia umbellata, colouring and 
other principles of, Trans., 1160. 

Olefines, action of nitrosyl chloride and 
of nitric peroxide on, TRANS., 479. 

— molecular refractive power of, 
ii, 57. 

Oleic acid, action of sodium hydrogen 
sulphite and of sulphurous acid on, 
i, 549. 

—— —— constitution of, i, 551. 

—— —— estimation of, ii, 251. 

—— —— hydrazide of, i, 2381. 

Oleoricinie acid, i, 456. 

Olibanum, terpenes from, i, 190. 

Olive oil, detection and approximate 


737 


estimation of cotton seed oil in, 
ii, 440. 
Onion, essential oil of, i, 104. 
Opianic acid, action of ammouia and 
hydrazine on, i, 371. 
—— — methylation of, i, 167. 
Opiazone, i, 371. 
chlor-, i, 371. 
Opium smoke, i, 226, 
—— — physiological action of, ii, 179. 
Optical activity, relation of the ethereal 
salts of diacetylglyceric acid to, 
Trans., 1419. 
—— properties as indicative of struc- 
ture, Proc., 1893, 57. 
Oranges, analyses of, ii, 227. 
Orcinol, action of chlorine on, i, 259. 
—— formation of, from dehydracetic 
acid, Trans., 122. 
ketochlorides, conversion of, into 
pentene derivatives, i, 318. 
—— pentuachlor-, i, 259, 
—— trichlor-, i, 260. 
Ores, estimation of phosphorus in, 
ii, 44. 
Organic analysis, ultimate, source of 
error in, ii, 306. 
electrosyntheses, i, 630. 
Organic-compounds, heats of combustion 
of, ii, 59. 
—— influence of negative groups 
on, i, 381. 
Organic-substances, estimation of nitro- 
gen in, by Dumas’ method, ii, 297. 
— estimation of sulphur in, 
ii, 187. 

Organic sulphur-compounds, i, 35. 

Organism, animal, action of phosphorus 
and of arsenious anhydride in the, 
ii, 136. 

—  — accumulation of potassium 
bromide in the, ii, 176, 217. 

— — accumulation of strontium, 
bromide in the, ii, 217. 

—— —— behaviour of hydrolytic fer. 
ments in the, ii, 329. 

—- behaviour of xylene in the, 
ii, 178. 

—— —— detection of mercury in the, 
ii, 248. 

—— —— fluorine compounds in the, 
ii, 23. 

—- —— A-hydroxybutyric acid in 
the ii, 428. 

—— —— localisation of mercury in the,, 
ii, 217. j 

—— —— transformations of arsenious, 
anhydride in the, ii, 583. 

— — uric acid in the, ii, 384, 

Orthochlorites, composition. of, ii, 19, __ 

Oscine, i, 679. ’ 


Osmic acid, ii, 381, 


738 


Osmic acid, action of hydrochloric, 
hydrobromic, and hydrodic acids on, 
ii, 381. 

Osmium, ii, 324, 380. 

oxide, black, ii, 380. 

Osmotic pressure, ii, 513. 

Oven, drying, ii, 162. 

Ox bile, acids of, ii, 220, 383. 

Oxalates, complex metallic, i, 552. 

metallic, compounds of, with 
tungstic and molybdic anhydrides, 
i, 457. 

Oxalbromobutyric acid, i, 405. 

Oxalbutyrolactonic acid, i, 405. 

Oxaldi-8-naphthalide, i, 99. 

Oxalic acid, action of potassium perman- 
ganate on, i, 251. 

—- —— anhydrous, Proc., 1892, 
186. 

— — combination of, with titanic 
and stannic acids, i, 625. 

decomposition of, by ferric 
salts, ii, 405. 

— decomposition of solutions of, 
i, 395. 

Oxalomolybdic acid, salts of, i, 626. 

Oxalostannic acid, i, 626. 

Oxalotitanic acid, i, 626. 

Oxalotungstic acid, salts of, i, 626. 

Oxalovanadic acid, salts of, i, 627. 

Oxalparatoluidide, tetranitro-, action of 
nitric and sulphuric acids on, TRANs., 
1068. 

Oxaluric acid phenylhydrazide, i, 554. 

thio-, phenylhydrazide, i, 554. 

Oxalyl derivatives, i, 554. 

Oxalylmalonic diureide, ii, 360. 

Oxamic acid phenylhydrazide, i, 554. 

thermochemistry of, ii, 360. 

Oxanil, trinitro-, TRaNns., 1066. 

Oxanilide dioxime, i, 494. 

—— hexanitro-, Trans., 1063. 

—- action of ammonia on, TRANS., 
1065. 

decomposition of, with nitric 
and sulphuric acids, Trans., 1067. 

Oxazine, i, 44. 

Oxazine-dyes, i, 44. 

Oxazoles, synthesis of, from benzoin 
and nitriles, TRaNs., 469. 

Oxazolines, i, 532. 

Oxazone, i, 44. 

Oxides, fusion and volatilisation of, in 
the electric arc, ii, 507. 

—— metallic, action of s high tempera- 
ture on, ii, 167. 

Oximes, i, 355. 

fatty, oxidation of peroxides of, 

i, 310. 

—— isomeric fatty, constitution of, 
i, 188. 

—— isomerism of, i, 89. 
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Oximido-acids, anhydrisation of, i, 574, 

Oximido-group in ethers of the oximes, 
structure of, i, 87. 

physiological action of, ii, 584. 

Oxindolecarboxylic acid, i, 212. 

Oxybrassidic hydrazide, i, 552. 

Oxycellulose, i, 295. 

Oxygen and carbonic anbydride, ex- 
change of, between plants and the 
atmosphere, ii, 180. 

and hydrogen, combination of, 
ii, 410. 

—— —— ignition point of admixed, 
ii, 203, 208, 257. 

—— —— relative densities of, ii, 10. 

—— atomic refraction of, ii, 254. 

—— atomic weight of, ii, 163. 

—— combustion by, ii, 412. 

—— density of, ii, 453, 515. 

—— diffusion of, in water, ii, 62. 

—— dry, action of, on charcoal, ii, 571. 

—— estimation of, in iron, ii, 388. 

—— estimation of, in lead, ii, 302. 

—— formation of ozone from, TRanxs., 
938. 

—— liquid, optical properties of, ii, 353. 

—— —— refractive index of, ii, 201. 

spectrum of, ii, 201. 
supersaturated solutions of, in 
water, ii, 306. 

Oxycellulose, i, 387. 

Oxyhematin, i, 447. 

Oxyhemoglobin, dissociation of, in 
aqueous solution, i, 616. 

Nt,-4-Oxynaphthindone, i, 337. 

Oxyphenometadiazines, i, 530. 

Oxypiperidine bases, i, 426. 

Oxypyridine bases, i, 426. 

Oxysparteine, derivatives of, i, 232. 

Ozone, constitution of, ii, 413. 

formation of, at high temperatures, 
ii, 454. 

— formation of, from 
TRANsS., 938. 

—— influence of temperature on the 
formation of, ii, 317. 


oxygen, 


P, 


Palladium, atomic weight of, ii, 73, 
284 


—— electrolytic separation of, frem 
iridium, ii, 97. 

—— estimation of, ii, 195. 

—— sulphides, ii, 475. 

Palmitie acid, action of iodine on the 
silver salt of, i, 391. 

—— —— solubility of the lead salt of, 
in ether, i, 548. 

Palmityl-8-amyrin, i, 58. 

Palygorskite, ii, 174. 
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Pancreatic juice in different animals, 
ii, 22. 

Pangaduine, ii, 290. 

Papaveracee, alkaloids of, i, 490. 

Papaverinamic acid, sults of, i, 181. 

Papaverinic acid, i, 180. 

—— anhydride, i, 180. 

Paper, detection of resin in the sizing of, 
ii, 148. 

Parachloralose, i, 247. 

Paracoto bark, ethereal oil of, i, 103. 

Paraffin, occurrence of, in the distillate 
of train oil under pressure, i, 493. 

Paraffins, Kéhnlein’s method of prepar- 
ing, i, 681. 

— molecular refractive power of, 
ii, 57, 

— mononitro-, synthesis of, i, 242. 

Paragulactan, ii, 139. 

Paralactoaraban, ii, 139. 

Paraldehyde and metaldehyde, trans- 
formations of, i, 64. 

—— molecular weight of, in the liquid 
state, TRaNs., 1100. 

Paraleucaniline, action of formaldehyde 
on, i, 573. 

Paramagenta, i, 572. 

Paranthracene, i, 357. 

Paranthrite from Clay Co., N. Carolina, 
ii, 278. 

Parasaccharin, i, 546. 

Passive state of iron and steel, ii, 16. 

Peaches, Californian, analyses of, 
ii, 140. 

Pear, morphology of the levolactic 
ferment of the, TRans., 1263. 

—— pectose, sugar from, i, 248. 

Pears, chemical composition of, ii, 37. 

Pectinose, ii, 180. 

Pectose, pear-, sugar from, i, 248. 

Penfieldite, ii, 76. 

Penicillium glaucum, ferment in, re- 
sembling emulsin, i, 744. 

Pentacetylgluconitrile, i, 293. 

Pentaglycerol, i, 617. 

sy ~ ADS eaeeneeemmente 
1, 671. 

Pentahydroxypimelic acid, i, 148. 

i eat ene and its dibromide, 
1, 557. 

Pentamethylenamine, i, 556. 

Pentamethylene, i, 556, 

Pentamethyleneauramine, i, 473. 

Pentamethylenecarboxylic acid, i, 557. 

—— —— synthesis of, i, 694. 

Pentamethylene-derivatives, synthesis 
of, i, 253. 

Pentamet hylenedicarboxylic acid, i, 695. 

Pentamethylenic alcohol, i, 556. 

—— nitrile, i, 557. 

Pentane, critical constants of, ii, 446. 

—— heat of vaporisation of, ii, 446. 
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Pentane, magnetic rotation of, ii, 442. 
—— secondary nitro-, i, 243. 
—— specific volume and thermal ex- 
pansion of, Trans., 274. 
tertiary nitro-, i, 243. 
Pentene-derivativee, conversion of, into 
indene-derivatives, i, 344. 
Penterythritol, i, 617. 
Pentethylbenzene, i, 409. 
Penthiazolines, i, 427. 
Pentine, specific volume and thermal 
expansion of, TRaNs., 277. 
Pentosans, estimation of, in vegetables, 
ii, 52. 
in plants, ii, 430. 
Pentoses, estimation of, in vegetables, 
ii, 52. 
— in urine, ii, 110. 
—— soluble, in plants, i, 247. 
physiological action of, ii, 427. 
Pentylenic acids, isomeric, i, 689. 
Peptic digestion, influence of chloro- 
form on, ii, 217. 
Peptone and albumoses, i, 233, 741. 
cryoscopy of, i, 680. 
—— diffusibility of, 234. 
estimation of, by precipitation as 
mercury peptonate, ii, 104. 
—— estimation of the nitrogenous con- 
stituents of, ii, 146. : 
Peptones, chemical constitution of,, 
i, 235. 
—— commercial, estimation of peptone 
in, ii, 146. 
Perchloric acid, preparation of, ii, 390. 
Perchromic acid, sodium salt of, ii, 471. 
Periodic classifications of L. Meyer and 
Mendeléeff, relation between, ii, 513. 
— law, ii, 267. 
—— system, specific gravity of the ele- 
ments in, ii, 513. 
—— table of the elements, Trans., 852, 
= of precipitated membranes, 
ii, 36 
Petroleum, acids occurring in, i, 268. 
— Californian, i, 237. 
Phellonic acid, ii, 181. 
Phenacyl bromide and benzylamine, in- 
teraction of, TRANs., 1355. 
Phenacylacetylacetone, action of nitric 
acid on, i, 196. 
Phenacylbenzylamine, Trans., 1362, 
—— preparation of, Trans., 1359. 
salts of, Trans., 1360. 
Phenacyldeoxycuminoin, i, 219. 
Phenacyldeoxypiperonoin, i, 219. ; 
Phenanthramidotertiarybutylphenazine, 
i, 637. 
Phenanthrapiazine, 1 : 4-dihydride, 
Trans., 1286. 
Phenanthraquinone, diamido-, substan- 
tive cotton dyes from, i, 422. 
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Phenanthraquinone, reduction and sim- 
ultaneous acetylation of, TR«ns., 771. 

— reduction of, with hydriodie acid, 
Trans., 770. 

—— reduction of, with zine and hydro- 
chlorie acid, Trans., 772. 

Phenanthraquinonedisazo-a-naphthol, 
i, 422. 

Phenanthraquinonedisazo-8-naphthol, 
i, 422. 

Phenanthraquinonedisazo-8-naphthyl- 
amine, i, 422. 

Phenanthraquinonedisazoresorcinol, 
i, 422. 

Phenanthrene, action of nitric peroxide 
on, TRaNs., 1393. 

—— asa solvent in cryoscopic investi- 
gations, ii, 612. 

Phenanthridine benzochloride, i, 722. 
benzyl chloride, i, 722. 
chloro-. i, 658. 
ethiodide, i, 722. 
ethohydroxide, i. 722. 
“oxidation of, i, 722. 
Phenanthridone, i, 658, 722. 
Phenanthronitrotertiarybutylphenazine, 
i, 637. 

Phenazine, action of alkylic iodides on, 
i, 283. 

Phenazones, i, 733. 

Phenetidine, parathionyl-, i, 517. 

Phenetoil, action of phenylthiocarb- 
imide on, i, 154. 

Phenetoilsulphonic acids, 
change in, Proc., 1892, 214. 

Pheno-2 : 3-dimethyldihydrometadi- 
azine, i, 609. 

Pheno-2 : 4-dimethyldihydrometadi- 
azine, i, 609. 

Pheno-2’: 4’-diphenylmetadiazine, i, 49. 

Pheno- 2’-ethyl- 4/-phenylmetadiazine, 


isomeric 


i, 48. 
nee -2’-isopropyl-4’-phenylmetadi- 
azine, i, 49. 
Phenol, bromochloroamido- [2:6:4)], 
i, 321. : 
—— bromochloronitro- [2 : 6 : 4], i, 321. 
—— compound of, with aluminium 
chloride, i, 508. 
— compounds of alkali phenoxides 
with, i, 409. 
—— dibromoparamido-, i, 719. 
— dinitro- [2: 4], i, 19. 
ethers, ‘action of, on thiocarb- 
imides, i, 154. 
—— — heats of combustion of. ii, 59. 
-_ hydrolysis of, by means of 
aluminium chloride, i, 152. 
—— homologues of, i, 563. 
—— metamido-, and its derivatives,i,265. 
- = nitration of, at low temperatures, 
i, 460. - . 
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Phenol, orthamido-, action of chlorine 
on, i, 698. 

—— orthonitro-, action of ethylenedi- 
amine on, i, 699. 

volumetric estimation of, in urine, 

ii, 100. 

m-Phenolazo-a-naphthylamine, 
1898, 127. 

Phenoleucalyptolmethane, 
i, 726. 

Phenolphthalein 
i, 419. 

— constitution of, i, 273. 

—— nitro-derivatives of, Proc., 1893, 
14, 

Phendlphthaleinoxime, tétrabromo-, 
i, 719. 

Phenols, action of chlorine on, i, 259,317. 

—- action of, on ketones, i, 214. 

amido-, action of sodium sulphite 

on salts of, i, 568. 

condensation of, with alde- 
hydes and ketones, i, 78. 

—— —— condensation products of, 


i, 273. 
preparation of, from their 
salts, i. 568. 
behaviour of thiocarbonates to- 
wards, i, 75. 
estimation of, in crude carbolic 
acid, ii, 394. 
—— heats of combustion of, ii, 59. 
—— nitro-, action of ethylenediamine 
on, i, 699. 
synthesis of, from ethylic aceto- 
acetate, i, 697. 
Phenometadiazine, derivatives of, i, 47, 
530, 531, 609. 
Phenometadiazines, oxidation of, i, 532, 
oxy-, i, 530. 
Pheno-2-methyldihydrometadiazine, 


Proc., 
metanitro-, 


bisphenylearbamate, 


i, 609. 
Peso’ -2’-methyl-4’-phenylmetadiazine, 
i, 47. 
Pheno-4’-phenylmetadiazine picrate, 
i, 49 


i, 49. 
Pheno-4’-phenylmetadiazine-2’-carbox- 
ylic acid, i, 49. 
Pheno-2’-propyl-4’-phenylmetadiazine, 
i, 48, 


8-Phenotriazyl a-methyl ketone, i, 158. 

Phenoxides of the alkalis, i, 316. 

y-Phenoxybutyramidine thiosulphate, 
i, 9. 

y-Phenoxybutyrothiamide, i, 9. 

Phenoxyorthotoluonitrile, i, 16. 

Phenyl isobutyl ketoxime, i, 163. 

Phenylacetamidoacetophenone, i i, 532. 

Phenylacetic acid, action of heat on, 
i, 512. 

—— — action of phenylhydrazine on, 
Proc:, 1892, 219. - . 
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Phenylacetic acid, dithio-, i, 141. 

— — orthobromoisunitroso-, 
i, 96. 

Phenylacetoglycollic acid, lactonic acid 
of, i, 2 

Phenylacetylene diiodide, i, 18. 

Phenylacridine, i, 718. 

—— diamido-, action of formaldehyde 
on, i, 573. 

Phenylacrylamide, i, 696. 
Phenylamidolactic acid, new, from 
glycocine and benzaldehyde, i, 166. 

Phenyl-8-amidolactic acid, i, 36. 
Phenylamidoquinoline, i, 728. 
Phenylanileyanamide, i, 206. 
Phenylanilidolactic acid, i, 37. 
Phenylanilidothiobiazolone, i, 28. 
Phenylanthranilic acid, 1 : 3 : 6-amido-, 
i, 650. 
— preparation of, i, 650. 
Phenylaticonic acid, i, 692. 
Phenylazimidosalicylic acid, 
i, 211. 
Phenylazoformazyl, i, 83, 85. 
Phenylazomethylosotriazone, i, 158. 
Phenylbenzenesulphonic acid,  thio-, 
i, 416. 
Phenylbenzhydrylaminethiocarbamide, 
i, 704 


nitro-, 


i, 704. 

Phenylbenzimidopheny] ether, i, 409. 

Phenylbenzylhydrazinesuccinic acid, 
i, 371. 

Phenylbenzylphenylbenzenylamidine, 
i, 204 


i, 204. 
3 : 1-Phenylbenzylphthalazone, i, 522. 
Phenylbenzylpiperazone, i, 370. 
Phenylbenzylpyrazolidine, i, 612. 
Phenylbromacetylpyrazole, i, 179. 
Phenylbutylthiourea, secondary, TRANS., 
322. 
Phenyleampholylthiocarbamide, i, 109. 
Phenyleamphoramic acid, i, 362. 
Phenylearbazacridine, oxidation of, 
i, 417. 
Phenylcarboxytolylpropionic acid, i, 513. 
Phenyl-8-chlorolactic acid, i, 36. 
1-Phenylchloropyrazole, i, 672. 
2’-Phenylcinchonic acid methiodide, 
and other metho-salts, i, 731. 
—— methylbetaine, i, 731. 
a-Phenyleinnamic acid, i, 341. 
3’ : 4’-Phenylcyanisocoumarin, i, 228. 
Phenyldiamidometadiazine hydrochlor- 
ide, i, 369. 
Phenyldiamidonaphthalene, i, 276. 
stengitecsimsiia, formation of, TRANS., 
—— nitration of, TRANS., 257. 
Phenyldibenzylthiourea, TRans., 539. 
Phenyldibromopropionic acid, separa- 
tion of, into its optically active modi- 
fications, i, 93. 
VOL. LXIY. ii. 


Phenyldibromopropionic acid, specific 
rotatory power of, i, 268. 
Phenyldicarboxyphenylpropionice acid, 
i, 514. 
Phenyldichlorometadiazine, i, 369. 
1’-Phenyldihydroisoquinoline, i, 608. 
1-Phenyl-3 : 4-dimethylpyrazole, i, 673. 
1-Phenyl-3 : 5-dimethylpyrazole, reduc- 
tion of, i, 177, 178. 
Phenyldimethylpyrimidine, i, 735. 
Phenyldimethylquinolinethiocarbamide, 
i, 605. 
1-Phenyl-3 : 4-dimethyltetrahydropyr- 
azole, i, 673. 
Phenyldithiobiuret, i, 575. 
—— constitution of, i, 341. 
a-Phenyldithiobiuret, oxidation of, 
i, 575. 
a-Phenyldithiodimethylketuret, i, 575. 
a-Phenyldithiophenylalduret, i, 575. 
o-Phenylenediacetonitrile, reduction of, 
i, 267. 
Phenylenediamine, 
i, 638. 
m-Phenylenediamine, thionyl-, i, 518. 
p-Phenylenediamine. thiony]-, i, 518, 
o-Phenylenediethyldiamine, i, 267. 
o-Phenylenediethylimide, i, 267. 
m-Phenylenediimidopropyl methyl ket- 
one, i, 605. 
p-Phenylenediimidopropyl methyl ket- 
one, 1, 604, 
o-Phenylenethiocarbamide, i, 638. 
1-Phenyl-5-ethoxypyrazole, i, 368. 
1-Pheny1-5-ethoxypyrazole-3-carboxylic 
acid, i, 368. 
Phenylethylacetamide, i, 608. 
Phenylethylacetylene diiodide, i, 2. 
Phenylethylamine, a-orthamido-, i, 609. 
a-Phenylethylamine a-phenylethylthio- 
carbamate, i, 703. 
—— thionyl-, i, 703. 
B-Phenylethylamine, thionyl-, i, 703. 
w-Phenylethylamine, i, 608. 
Phenylethylbenzamide, i, 608. 
Phenylethyldimethylpyrazole, i, 672. 
Phenylethylformamide, i, 608. 
n-Phenylethylorthonaphthylenedi- 
amine, i, 284. 
Phenylethylpiperazone, i, 370. 
a-Phenylethylthionamic acid, i, 703. 
8-Phenylethylthionamic acid, i, 703. 
Phenylglycidic acid, i, 36. 
Phenylglyoxylic acid, orthonitro-, re- 
actions of, i, 469. 
Phenyl-group, introduction of, into 
cycloid compounds, i, 701. 
Phenylhydrazidoisobutyronitrileand the 
products of its hydrolysis, i, 85. 
Phenylhydrazidosuccinamide, i, 632. 
Phenylhydrazine, action of ethylenic 
bromide on, i, 571. 
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Phenylhydrazine, action of magnesium 
on, Proc., 1893, 80 
action of, on lactones, i, 473. 
action of, on mono- and di-carb- 
oxylic acids at high temperatures, 
Proc., 1892, 219. 
— action of, on some isomeric ald- 
oximes, i, 87. 
—— bromination of, i, 155, 705. 
—— campholenate, i, 661. 
— compounds of, with metallic salts, 
i, 267. 
—— metachloro-, and its salts, TRANS., 


—— metadibromo-, and its derivatives, 

i, 155. 
orthochloro-, salts of, TRawns., 868. 

—— orthodibromo-, and its derivatives, 
i, 155. 

—— parachloro-, Trans., 872. 

—— paranitro-, i, 155. 

—— preparation of unsymmetrical de- 
rivatives of, i, 411, 

— salts and derivatives of, i, 154. 

—— sodio-, action of carbonyl chloride 
on, i, 24. 

—— Wessel’s dicarbo-base from, i, 461. 

—— and carbodiphenylimide, i, 461. 

Phenylhydrazines, chlorinated, TRaNs., 


868. 

Phenylhydrazinesuccinyldihydrazide, 
i, 231. 

Phenylhydrazinesulphonic acid, para- 
nitro-, salts of, i, 156. 

Phenylhydrazocitrazinic acid, TRANS., 
1042. 

Phenylhydrazoneacetone, paranitro-, 
i, 522. 

Phenylhydrazones, stereochemical, 
i, 208. 

Phenylhydrazo- -quinaldine, i, 727. 

Phenylhydrocarvylcarbamide, i, 596. 

Phenylhydrocarvylthiocarbamide, i, 596. 

Phenylhydroxyacrylic acid, i, 36. 

Phenyl-a-hydroxycrotonic acid, i, 342. 

Phenylhydroxyitamalic acid, salts of, 
i, 714. 

1-Pheny]-5-hydroxypyrazolecarboxylic 
acid, i, 368. 

are diparabromo-, 
i, 171. 

Phenylic acetylsalicylate, i, 514. 

—-— amidophosphates, i, 315. 

—— benzoate, compound of, with alum- 
inium chloride, i, 508. 

—— B-chloropropionate, i, 688. 

— dibromosalicylate, i, 514, 

—— diiodofumarate, i, 397. 

— ethers, amido-, condensation of, 
Poe: aldehydes and ketones, i, 78. 

hippurate and its condensation 

” pooduata, § i, 59, * 
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Phenylic iodochloride, orthonitro-, i, 561, 
—— iodochromate, i, 505. 
—— iododichloride, orthochloro-, i, 506, 
reactions of, i, 256. 
—— salicylate phenylcarbamate, i, 514. 
— silicate, action of phosphorus oxy- 
chloride on, i, 74. 
—— titanate, i, "257. 
Phenylimidouracil, i, 369. 
Phenylindole dibromide, tetrabromo-, 
i, 169. 
Phenylindoxazen, i, 95. 
—— dinitro-, i, 95. 
—— preparation of, i, 469. 
a-Phenylindoxazen, synthesis of, i, 587, 
Phenyliodacetylene, i, 19. 
Phenylisoamylthiourea, Trans., 324. 
Phenylisobutylthiourea, TRans., 320. 
Phenylisoxazolonimide, i, 315. 
Phenylitaconic acid, dry distillation of, 
i, 190. 
Phenyl-y-keto-«-hydroxybutyric acid, 
i, 302. 
Phenylmercaptothiazole, i, 634. 
l-Phenylmenthylthiocarbamide, i, 724. 
r-Phenylmenthylthiocarbamide, i, 725. 
Phenylmetadimethoxyphenylmethane, 
metanitro-, i, 216. 
Phenylmetahydroxymethoryphenyl- 
methane, metanitro-, i, 216. 
Phenylmethylacety] yridonone, i, 
Fieehndintnalionmatediie. 
i, 205. 
1-Phenyl-3-methyl-5-ethoxypyrazole, 


i, 368. 
1: 4: 5-Phenylmethylethylpyrazole, re- 
duction of, i, 177. 
Phenylmethylhydrastylthiocarbamide, 
i, 118. 
n-Phenylmethylorthonaphthylenedi- 
amine, i, 284. 
Phenylmethylorthopiperazone, i, 705. 


Phenylmethyloxybiazolone, _dinitro-, 
i, 534, 

— paramido-, i, 534. 

—— paranitro-, and its decomposition 
roducts, i, 534. 

P henylmethsloxybiazolonecarbamide, 


P- Phenylmethyloxybiazolonethiocarb- 
amide, i, 534. 

Phenylmethyloxyquinoline, i, 532. 

Phenylmethylpiperazone, i, 370. 

1-Pheny]-3-methylpyrazole, dichloro- 
plato-, i, 674. 

1-Phenyl- 4-methylpyrazole, i i, 672. 

—— dichloroplato-, i, 672. 

— methiodide, i, 672. 

1-Pheny]-3-methylpyrazole-4-carborylic 

acid, i, 673, 

1-Pheny]-4-methylpyrazole-3-carboxylic 
acid, i, 674, 
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1-Pheny]-5-methylpyrazole-3-carboxylic | Phenylpyrazolidine, i, 611. 


acid, i, 610. 
‘Phenylmethylpyrazolidine, i, 612. 
Phenylmethylpyrazolidone [1:3 : 5], 

derivatives of, i, 229. 
Phenylmethylpyrazoline, i, 230. 

1 : 3-Phenylmethylpyrazoline, oxidation 

of, i, 229. 
a-Phenylmethylthiosemicarbazide, i, 27. 
1-Phenyl-3 : 6-orthopiperazone, i, 370. 
Phenylorthotoluylenediamine, i, 340. 
Phenyloxamide, trinitro-, and its potas- 

sium derivative, T'Rans., 1065. 
a-Phenylnaphthylene, preparation of, 

Trans., 1185. 

—— properties of, Trans., 1190. 
Phenylnaphthalenes, i, 522; Trans., 

1185. 
8-Phenylnaphthoic acid, i, 594. 
Phenylparaphenetidine, orthamido-, and 

its derivatives, i, 328. 

—— orthonitro-, i, 328. 
Phenylparaphenylmethyloxybiazolone- 

thiocarbamide, i, 534. 
a-Phenylparatolylthiosemicarbazide, 

i, 27 


i, 27. 
#-Phenylpenthiazoline, i, 427. 
Phenyl-a-phenylethylcarbamide, i, 703. 
Phenylphenylorthophenylenediamine, 
dinitro-, i, 199. 
Phenylphenylthiosemicarbazide, meta- 
chloro-, Trans., 870. 
Phenylphthalazunecarboxylic acid, i, 476. 
Phenylphthalimide, trinitro-, i, 515. 
Phenylpropiolic acid, derivatives of, 
i, 164. 
—— chloride, i, 164. 
Phenylpropionic acid, action of phenyl- 
hydrazine on, Proc., 1892, 220. 
Phenylpropylamine, i, 702. 
— sheoplgcanettbinnstnats, i, 702. 
ee 
i, 702. 


Phenylpropylthionamic acid, i, 702. 

Phenylpropylthionylamine, i, 702. 

1-Phenylpyrazole, dibromo-, i, 673. 

—— methiodide, i, 672. 

—— synthesis of homologues of, i, 672. 

4-Phenylpyrazole, i, 281. 

5-Phenylpyrazole, i, 282. 

“— ;4-dicarboxylic acid, 
i, 674. 

ae :5-dicarboxylic acid, 
i, 673. 


2-Phenyl-8-pyrazoledicarboxyri acid, 
1; 281. 
a teadaama :5-dicarboxylic acid, 


i, ° 
nee :4-dicarboxylic acid, 


i, 282. 
1-Phenylpyrazoles, substituted, reduc- 
tion of, 1 673. 


Phenylpyrazolidonecarboxylie acid 

{1:5:3], i, 231. 
5-Phenylpyrazoline, i, 282. 
5-Phenylpyrazoline-3 : 4-dicarboxylic 

acid, i, 282. 

Phenylpyruvie acid, i, 36. 
Phenylrosinduline, B,-4-amido-, i, 335. 
Phenylsemicarbazide, metachloro-, 

Trans., 870. 

—— parachloro-, Trans., 872. 
Phenylserine, i, 167. 
Phenylsulphoneanilide, i, 416. 
Phenylsulphonethylanilide, i, 416. 
Phenylsulphonehexahydronicotine, 

i, 443. 
Phenylsulphonemethylanilide, i, 416. 
Phenylsulphoneoxysulphobenzide, 

i, 416. 
Phenyltetrahydroisoquinolylearbamide, 

i, 529 


i, 529. 

Phenyltetrahydroisoquinolylthiocarb- 
amide, i, 529. 

Phenyltetrahydropyrimidine, i, 735. 

Phenyltetraketone hydrate, dipara- 
bromo-, i, 171. 

Phenylthiophen, i, 701. 

Phenylthiosulphuric acid, non-existence 
of Stenhouse’s, i, 416. 

Phenylthiouracil, i, 369. 

Phenyltolylpropionie acid, i, 513. 

Phenylturanosazone, i, 618. 

Phenyluracil, i, 369. 

Phenylurazole, metachloro-, 
871. 

Phenylxylylpropionic acid, i, 513. 

Phloridzin diabetes, ii, 480. 

—— —— in frogs, ii, 480. 

Phloroglucinol, derivatives of, i, 699. 

—— triamido-, i, 699. 

—— trinitroso-, action of ammonia on, 
i, 699. 

Phlorose, i, 384. 

Pholidolite from Sweden, ii, 174. 

Phoronic acid, formation of, from 
phorone, i, 304. 

Phosphate nodules, formation of, ii, 77. 

Phosphates, acid, estimation of free 
acids in presence of, ii, 41. 

—— action of sulphur and water on, 
ii, 205. 

—— from Florida, ii, 419. 

—— of horse’s urine, ii, 30. 

— re me of, by ammonium: 
molybdate, ii, 45. 

—— volumetric estimation of, ii, 597. 

Phosphatic rocks of animal origin, 
ii, 419. 

—— —— separation of iron from 
aluminium in, ii, 346. 

Phospholuteotungstic acid and its salts, 
ii, 472, 574. 
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Phosphomolybdates, ii, 282. 

Phosphomolybdic acid and its salts, 
ii, 472, 574. 

Phosphoric acid, amido-, i, 316. 

and its alkali salts, electrical 
conductivities of, ii, 357. 

constitution of, ii, 60. 

effect of work on the excre- 
tion of, ii, 583. 

estimation of, ii, 48, 88, 99, 
185, 236, 237, 238, 299, 389, 434, 489, 
490, 597. 

estimation of, as magnesium 

pyrophosphate, ii, 236, 489. 

estimation of, by Spica’s pro- 

cess, ii, 299. 

estimation of, in basic slag, 
ii, 88, 238. 

— —— estimation of, in slags, ii, 597. 

— — estimation of, in wine, ii, 389. 

—— —— pure, preparation of, ii, 272. 

-——— —— réle of, in the production of 
albumin in plants, ii, 224. 

soluble, citric and molybdate 
methods of estimating, ii, 237. 

soluble, in superphosphates, 
ii, 549. 

—— source of error in the esti- 
mation of, by magnesia mixture, 
ii, 185. 

—— source of error in the estima- 
tion of, in urine, ii, 99. 

thermal value of the three 
acid functions of, ii, 60. 

volumetric estimation of, 
ii, 48, 490. 

Phosphoric anhydride, preparation of, 
free from lower oxides of phosphorus, 
TRANS., 473. 

ethylanilide, i, 324. 

—— a-naphthalide, i, 324, 

B-naphthalide, i, 324. 

—— orthotoluidide, and its bromo- and 
nitro-derivatives, i, 323. 

thio-, i, 324. 

—— paratoluidide, and its bromo- and 

nitro-derivatives, i, 324. 
thio-, i, 324, 

Phosphorites, colorimetric estimation of, 

of, ii, 553. 
new type of, ii, 419. 

Phosphorus, action of, on the animal 
organism, ii, 136. 

and the lecithins during the deve- 
velopment of the hen's egg, ii, 289. 

— black, ii, 458. 

—— during germination, ii, 289. 

—— Emmerton’s process for the esti- 
mation of, ii, 553. 

estimation of, by neutralising the 
phosphomolybdate precipitate with 
alkali, ii, 89. 


— 
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Phosphorus, estimation of, in iron, ii, 44, 

235, 392, 554, 596. 

—— estimation of, in iron, in presence 

of arsenic, ii, 554. 

—— estimation of, in iron ores, slags, 

&e., ii, 44, 392. 

estimation of, in soils, ii, 489. 
estimation of, in steel, ii, 43, 44, 
235, 392, 553, 596. 
—— iodosulphide, ii, 164. 
— micro-chemical localisation of, in 
the tissues, ii, 135. 
molecular weight of, in solution, 

ii, 511. 

—— oxychloride, molecular weight of, 

in the liquid state, Trans., 1099. 
—— precipitation of, as ammonium 

phosphomolybdate in the presence of 

arsenic, ii, 236. 

refraction constants of, ii, 353. 
—— refraction constants of the acids of, 

ii, 354. 

red, ii, 458. 

crystalline nature of, ii, 457. 
sulphides, ii, 443, 569. 
trichloride, molecular weight of, in 

the liquid state, Trans., 1099. 
Photometric standard, phosphorescent 

zine sulphide as, ii, 202. 
Photosantonic acid, derivatives of, 

i, 665. 

Phthalaldehydic acid, action of ammonia 

and hydrazine on, i, 371. 
— — hydrazone 

i, 347. 

Phthalamide, symmetrical, i, 467. 
Phthalazine, i, 732. 

4-chloro-, i, 346. 
—— derivatives of, i, 346. 
Phthalazone, i, 346, 372. 
Phthaldialdoxime, i, 733. 
Phthaleinoximes, i, 719. 
Phthaleins, origin of colour in, Proc., 

1898, 52. 

sulphones of, i, 94. 
Phthalic acid, compounds 

phenols, i, 275. 

— — dichloro-, i, 653. 
Phthalide, action of phenylhydrazine 

on, i, 473. 

Phthalide-derivatives, conversion of, 
into those of ay-diketohydrindone, 

i, 415. 
Phthalides, 

i, 644, 
Phthalimidoethylbenzylsulphone, i, 30. 
Phthalimidoethylbenzylsulphoxide, 

i, 30. 
Phthalimidoethylformomercaptal, i, 31. 
Phthalimidoethylic benzomercaptal, 

i, 30. 

—— benzylic sulphide, i, 30. 


methiodide, 


of, with 


action of alkalis on, 
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Phthaloisoimide, i, 599. 
Phthalylacetic acid, preparation of, 
i, 415. 
Phyllocyanin, action of potash on, 
i, 41. 
Phylloxanthin, i, 41. 
Physivlogical action of arsenic trisulph- 
ide, ii, 583. 
—— —— of asparagine, ii, 27. 
—— — of atropine, ii, 222. 
—— —— of chloralose, i, 247. 
— — of cinchonamine, ii, 223. 
— — of cocaine, ii, 334. 
of cupreine and its deriva- 
tives, ii, 223. 
—— —— of iodine compounds, ii, 222. 
—— —— of isaconitine, Tranx., 451. 
of opium smoke, ii, 179. 
of organic oximides, ii, 584. 
—— —— of parachloralose, i, 247. 
—— —— of pentoses, ii, 427. 
—— —— of pilocarpine, ii, 222. 
—— —— of pyridine and naphthalene 
derivatives, ii, 544. 
— — of quinoline, isoquinoline, 
and their derivatives, ii, 585. 
— —— of sugar, ii, 584. 
—— —— of the two isomeric ethylic 
thiocarbamates, ii, 584. 
~—— —— of uric acid, ii, 585. 
—— meaning of the root nodules of 
Eleagnus angustifolius, ii, 33. 
Physiology of the embryonic heart, 
ii, 424. 
Piazine-derivatives, TRANS., 1284, 1293. 
syntheses of, ‘TRANS., 1355. 
Picea oulgaris, oil from the needles and 
twigs of, i, 659. 
Picene, i, 594. 
constitution of, i, 594. 
Picenic acid, i, 594. 
a-Picolyl methyl ketone, i, 43. 
2: 6-Picolylacrylic acid, i, 527. 
z : 6-Picolyl-a-hydroxypropionic acid, 
i, 527. 
2 : 6-Picolyllactic acid, i, 527. 
a-Picolyl-8,-methylalkine, i, 43. 
1 : 6-Picolyl-w-trichloro-a-hydroxyprop- 
ane, i, 527. 
Picric acid, combinations of, with hydro- 
carbons, TRANS., 1388. 
Picrylic titanate, i, 257. 
Pigments ground in oil, analysis of, 
hi, 494. 
—— of Lepidoptera, i, 236. 
—— respiratory, i, 59. 
Pilocarpine, physiological action of, 


Pimelie acid, ketone from, i, 557. 

Pimento, oil of, detection of, ii, 397. 

Pinacoline from methyl ethyl ketone, 
i, 547. 
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Pinacoly] alcohol, i, 245. 
chloride, i, 245. 
Pinacone and its bromo- and chloro- 
derivatives, i, 244. 
bye-products of the preparation of, 
i, 543. 
Pinacone from ethyl methyl ketone, 
i, 390. 
—— of methyl ethyl ketone, action of 
sulphuric acid on, i, 547. 
Pine needle oils, i, 659. 
twig oil, i, 659. 
Pinene, absorption of bromine by, 
i, 358. 
—— picric acid compound of, TRANs., 


Pinus pumilio, oil of, i, 659. 
sylvestris, pine needle oil from, 
i, 65, 660. 
8-Pipecoline, resolution of, into its 
optical isomerides, i, 427. 
Pipecolinecarboxylic acid, i, 176. 
Piperazine, i, 374; Proc., 1893, 35. 
Piperazine-group, i, 54. 
Piperazines, i, 486, 675, 729. 
Piperidine, action of hydriodic acid on, 
1, 174. 
—— action of, on haloid salts of cad- 
mium, i, 43. 
-_— action of, on haloid salts of mer- 
cury, i, 174. 
—— dichloryl-, i, 192. 
—— mercurochloride, i, 174. 
mercuroiodide, i, 175. 
molecular weight of, in the liquid 
state, TRaNs., 1101. 
Piperidine-bases, action of hydrogen 
peroxide on, i, 113. 
of the B-series, i, 602. 
Piperidonidine-orthamidobenzylic alco- 
hol, i, 24, 
6-Piperidylbutylamine, i, 9. 
y-Piperidylbutyric acid, 1, 9. 
y-Piperidy!butyronitrile, i, 9. 
Piperidyltetrahydronaphthylalkine, 
i, 592. 
Plagioclase in a Minnesota gabbro, 
ii, 78. 
Plant cells, green, assimilation of form- 
aldehyde by, ii, 32. 
Planté cell, chemistry of, ii, 3, 4. 
Plants, absorption of atmospheric nitro- 
gen by, ii, 84, 138, 336, 590. 
action of solutions of ferrous 
sulphate on, ii, 143. 
and the atmosphere, interchange of 
carbonic anhydride and oxygen be- 
tween, ii, 137, 180. 
—— are nitrates indispensable for the 
growth of ?, ii, 385. 
— assimilation of nitrogen by, ii, 33, 
590. 
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Plants, chlorophyllous, assimilation of 
carbonic anhydride by, ii, 483. 
— detection of carotene in, ii, 33. 
estimation of fluorine in the ash 
of, ii, 234. 
fixation of free nitrogen by, ii, 336, 
590. 
fodder, Swedish, ii, 592. 
occurrence of iron in, ii, 484. 
—— pentosans in, ii, 430. 
— production of albumin in, ii, 224. 
soluble pentoses in, i, 247. 
Plasmic acid, i, 680. 
Platiniferous nickel ore from Canada, 
ii, 286. 
Platinodiamine iodochloride, ii, 127. 
Piatinous chloride, preparation of, 
Proc., 1893, 38. 
Platinum, action of hydrochloric acid 
on, under pressure, ii, 169. 
action of silicon on, ii, 474. 
-~—— ammoniacal compounds of, ii, 127. 
detection of, ii, 192. 
electrolytic separation of, from 
iridium, ii, 97. 
estimation of, by electrolysis, 
ii, 305. 
fusion and volatilisation of, in the 
electric arc, ii, 508. 
refining of, ii, 17. 
Platinum-compounds, basic new, i, 364. 
Platodiamine chloride, ii, 127. 
Platopyrazole compounds, i, 674. 
Platososemiamine platosodiethylamine 
chloride, i, 364. 
platosodipyridine chloride, i, 364. 
Platososemiethylamine platosodiamine 
chloride, i, 365. 
platosodipyridine chloride, i, 365. 
Platososemipyridine platosodiamine 
chloride, i, 364. 
platosodiethylamine 
i, 365. 
—— platosodipyridine chloride, i, 365. 
potassium chloride, i, 365. 
Plattnerite from Idaho, ii, 75. 
Plums, Californian, analyses of, ii, 591. 
Poisoning by hydrogen sulphide, ii, 83. 
by sulphuric acid, ii, 335. 
Polei oil, bases from, i, 115. 
Pollen, colouring matter of, ii, 139. 
Polybasite from Aspen, Colorado, ii, 75. 
Polyporus igniarus, new acid from, i, 602. 
Polyricinic acid, i, 456. 
Polysalicylide, i, 166. 
Populus tremula, tar from the bark of, 
i, 454. 
Potassammonium, action of oxygen on, 
ii, 462. 
action of carbonic oxide on, 
ii, 520. 
—— molecular weight of, ii, 115. 


chloride, 


Potassium aluminate, decomposition of, 
by carbonic anhydride, ii, 279. 
—— —— decomposition of, in presence 
of alumina, ii, 278. 
ammonium molybdosulphite, 
ii, 530. 
and sodium chlorides, rate of 
evaporation of solutions of, ii, 64. 
direct estimation of, by 
means of tartaric acid, ii, 598. 
antimonites, ii, 171. 
—— bromide, accumulation of, in the 
organism, ii, 176, 217. 
—— bromopyroselenite, ii, 318. 
carbonate, formation of, in nature, 
ii, 165. 
carbonyl, ii, 520. 
chlorate, criticism of Stas’ funda- 
mental determinations on. ii, 163. 
chloride, boiling points of aqueous 
solutions of, ii, 260. 
chromium malonate, ii, 314. 
cobaltous sulphate, crystallography 
of, TRans., 388. 
copper sulphate, crystallography 
of, TRANS., 396. 
dextromethoxysuccinate, TRANS., 
224. 
dichromate, action of nitric acid 
on, ii, 16. 
estimation of, ii, 46, 190, 300, 344, 
390, 436, 522. 
estimation of, as perchlorate, ii, 46, 
190, 390. 
—— estimation of, by the Lindo-Glad- 
ding process, ii, 344, 436. 
estimation of, in presence of non- 
volatile acids, ii, 390. 
—— ferrate, ii, 161. 
—— ferricyanide, gas-volumetric esti- 
mation of, ii, 98. 
ferrite, ii, 169. 
ferrocyanide, action of dilute acids, 
&c., on, ii, 393. 
—— and ferricyanide, volumetric 
analyses by means of, ii, 242. 
ferrous sulphate, crystallography 
of, Trans., 365. 
flame spectrum of, ii, 402. 

—— fluoroxyperniobate, ii, 213. 
fluoroxypertantalate, ii, 213. 
fluorox) pertungstate, ii, 213. 

—— glycerate, active and inactive, 

Trans., 303. 
—— hydrogen dextroethoxysuccinate, 
Trans., 236. 


TRANS., 223. 


dextromethoxysuccinate, 


—_ levomethoxysuccinate, 
TRANS., A 
—— —— tartrate, solubility of, in 


dilute alcohol, i, 309. 
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Potassium hydrogen tartrate, use of, in 
volumetric rome a9 ii, 144. 

— triplatohexanitrite, electro- 
metric study of, ii, 256. 

— hydroxide, action of sulphuric 
acid on, at very low temperatures, 
ii, 112. 

— — hydrates of, Trans., 898. 

—— infra-red emission spectrum of, 
ii, 58. 

—— iodotetrachloride, ii, 68. 

—— iridiochloride, action of hydrogen 
sulphide on, 379. 

— lead haloids, ii, 465, 524. 

— —— iodide, ii, 118. 

—— magnesium sulphate, 

hy of, ‘TRANS., 344. 

a, = new, from the Wester- 
egeln salt beds, ii, 325. 

—— molybdoarsenates, ii, 282. 

— molybdoselenite, ii, 531. 

—— molybdosulphite, ii, 530. 

— nickelous sulphate, crystallography 
of, Trans., 379. 

—— permanganate, action of sulphuric 
acid on, ii, 15. 

—— persulphate, molecular weight of, 
ii, 572. 

—— platinochloride, rapid reduction of, 
ii, 284. 

—— platonitrite, new, ii, 213. 

—— plumbichloride, ii, 523. 

—— seleniobromide, ii, 318. 

+— separation of magnesium from, 
ii, 46. 

—— silver iodide, ii, 69. 

—— tellurate, ii, 161. 

— telluribromide, ii, 457. 

— tellurichloride, ii, 457. 

— telluriodide, ii, 457. 

—— tetrachromate, ii, 528. 

—— tetroxide, constitution of, ii, 413. 

— trihalvids, ii, 67. 

—— zine sulphate, crystallography of, 
TrRans., 356. 

Potassium-astrachanite, ii, 276. 

Potatoes, amount of starch in different 
varieties of, ii, 430. 

— manuring, ii, 593. 

—— migration of starch in the tubers 
of, ii, 485. 

Potential, difference of, at the contact of 
mutually reacting liquids, ii, 149. 

—— differences bet ween acids and bases, 
ii, 256. 

—— —— between metals and bases, 
ii, 255. 

Precipitates, estimation of, by an optical 
method, ii, 294. 

Press for iaboratory use, ii, 452. 

Pressure, combination of oxygen and 
hydrogen by, ii, 410. 


crystallo- 
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Pressure, determination of melting 
points under, ii, 563. 

——- internal, in solutions, ii, 447. 

—— osmotic, ii, 513. 

relation of Volta electromotive 

force to, ii, 256. 

Pressures, “ corresponding,” of certain 
ethereal salts, Txans., 1244. 

Propane, heat of combustion of, 
ii, 444. 

—— properties of, i, 681. 

—— secondary nitro-, i, 242. 

—— triamido-, i, 31. 

Propenyl and allyl derivatives, thermo- 
chemistry of isomeric, ii, 153. 

Propionylaldoxime, modifications of, 
Proc., 1893, 77. 

Propionamide, a-isonitroso-, i, 503. 

Propionamidoacetophenone, i, 531. 

Propionanilide, a-bromo-, i, 51. 

Propio-a-naphthalide, a-bromo-, i, 52. 

Propio-8-naphthalide, a-bromo-, i, 52. 

Propionic acid, a-amido-, behaviour of, 
at high temperatures, i, 132. 

— — f-amido, i, 631. 

a-bromo-, action of alcoholic 

potash on the anilide, toluidides, and 

naphthalides of, i, 51. 

preparation of, i, 65. 

—— ——- diamido-, and its derivatives, 
i, 686. 

—— —— a-dibromo-, thermochemistry 
of, ii, 358. 

— — A-dibromo-, thermochemistry 
of, i, 625. 

— molecular weight of, in the 

liquid state, TRaNns., 1103. 

Propionic anhydride, specific volume and 
thermal expansion of, Trans., 286. 

— chloride, a8-dibromo-, i, 549. 

— cyanide, dimolecular, i, 553. 

Propionitrile, molecular weight of, in 
the liquid state, Trans., 1104. 

Propionylguanine, i, 309. 

Propionylhydroxyethylic cyanide, a-di- 
chloro-, i, 122. ' 

Propionylmalic acid, i, 500. 

—— anhydride, i, 500. 

l-Propionylmenthylamine, i, 724. 

r-Propionylmenthylamine, i, 725. 

Propionylorthamidobenzophenone, 


i, 48. 
Propionylorthotoluidide, a-bromo-, 
i, 51. 
Propionylparatoluidide, a-bromo-, i, 51. 
p-Propoxytoluenemetasulphonamide, 
i, 585. 
Propyl methyl ketone, amido-, i, 734. 
Propylacetylene diiodide, i, 2. 
Props lamidophenol and its acetyl deri- 
vatives, i, 199. 
—— from camphor, i, 152, 199. 
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Propylamine, freezing points of aqueous 
solutions of, Trans., 165. 

—-— hydrates of, Trans., 167. 

—— thionyl, i, 504. 

Propylamines, preparation and proper- 
ties of, i, 249. 

Propylbenzene, chloro-, i, 562. 

critical constants of, ii, 446. 

—— magnetic rotation of, ii, 442. 

thermochemistry of, i, 562. 

Propylchloramine, i, 296. 

Propylcinnamylpyrroline, i, 227. 

Propyldichloramine, i, 296. 

Propylene, action of nitric peroxide on, 
Txans., 481. 

action of nitrosyl chloride on, 
Trans., 480. 

—— heat of combustion of, ii, 444. 

—— symmetrical tribromo-, i, 1. 

Propylenediamine, derivatives of, i, 79. 

Propylenediorthotolylearbamide, i, 80. 

Prupylenediparatolylcarbamide, i, 81. 

Propylenediphenylcarbamide, i, 80. 

Propylenie chloride, chlorination of, 
i, 449. 

Propylic acetate, vapour pressure, mole- 
cular volume, and critical constants of, 
TRANS., 1222. 

— alcohol, depressivn of the freezing 
point of acetic acid by, TRANs., 
1024. 

— — depression of the freezing 
point of benzene by, Trans., 1020. 
—— —— depression of the freezing 

point of water by, TRAns., 1016. 

— — magnetic rotation of, ii, 442. 

molecular weight of, in the 
liquid state, Trans., 1102. 

— chlorides, bromination of, i, 449. 

8-chloropropionate, i, 688. 

— diacetylglycerate, I'Rans., 1423. 

—— formate, heat of vaporisation of, 
ii, 446. 

—— —— vapour pressure, molecular 
volume, and critical constants of, 
TRANS., 1211. 

— glycerate, 
Trans., 513. 

— orthotoluate, 8-amido-, i, 533. 

paratoly! ether, y-chloro-, i, 9. 

Propylideneacetic acid, i, 392, 689. 

Propylorthotoluamide, 8-bromo-, i, 532. 

o-Propylparaisupropyltoluene, i, 163. 

Propylparatoluamide, 8-bromo-, i, 533. 

Propylpyrrolines, i, 226. 

Protagon, i, 234. 

Protamine, reactions of, i, 536. 

Proteid, amount of, in single red blood 
corpuscles, ii, 332, 

—— in diet, ii, 540. 

in exudations and transudations, 
ii, 334, 


inactive and active, 
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Proteid, influence of sodium chloride on 
the digestibility and assimilation of, 
ii, 579. 

origin of fat from, in the body, 
ii, 327. 

—— reserve of asparagus root, ii, 431. 

Proteid-molecule, presence of certain 
groups in, i, 645. 

Proteids, behaviour of, towards con- 
centrated hydriodic acid, i, 379. 

— colour reactions of, i, 615. 

crystallised vegetable, i, 380. 

—— filtration of, through porcelain, 
i, 540. 

—- fractional heat coagulation of, 
i, 59. 

heats of combustion of, ii, 59. 

—— nutritive value of, ii, 540. 

—— of egg white, i, 379. 

-—— of kidney and liver cells, ii, 133. 

—— of linseed, ii, 292. 

—— of nervous tissues, ii, 478. 

—— of spleen and thyroid, ii, 425. 

—— of the crystalline lens, ii, 424. 

—— of wheat, i, 741. 

Protopine, i, 490. 

Prunes, Californian, analyses of, ii, 140, 
591. 

Pseudobrookite as a sublimation pro- 
duct, ii, 18. 

Pseudobutylenediamine, derivatives of, 
i, 79. 

Pseudocinchonidine, i, 676. 

Pseudocinchonine, i, 678, 738. 

Pseudocodeine, salts of, i, 675. 

Pseudocumene, critical constants of, 
ii, 446. 

magnetic rotation of, ii, 442. 

Pseudocumeneazo-8-naphthol, -TRANs., 
934. 

—— reduction of the acetyl derivative 
of, Trans., 934, 

Pseudohyoscyamine, i, 491. 

Pseudoinulin, i, 385. 

Pseudopelletierine, i, 287. 

Pseudopelletierineoxime, i, 287. 

Pseudoquinine, i, 56, 737. 

—— salts of, i, 737. 

Pseudotropine, derivatives of, i, 58. 

Psyllosteary! alcohol, i, 125. 

Ptilolite, constitution of, ii, 77. 

—— from Silver Cliff, Colorado, ii, 77. 

Ptomaine from the urine in cases of 
eczema, i, 614. 

Ptomaines, i, 538. 

from the urine in erysipelas and 
puerperal fever, i, 183. 

Puerperal fever, ptomaines from the 
urine in, i, 183. 

Purpurin from Rubia sikkimensis, 
TRANS., 1158. 

Pus, glycogen in, ii, 541. 


INDEX OF SUBJECTS, 


Putrefaction, action of light in prevent- 
ing, Trans., 1109. 

—— in the intestines, ii, 137. 

— liberation of nitrogen during, 
ii, 224. 

—— ptomaines in the products of, 
i, 538. 

Pyogenin, i, 235. 

Pyosin, 235. 

Pyrazine, i, 373, 734. 

—— derivatives of, TRANs., 1284, 1293. 

—— synthesis of, i, 612. 

Pyrazinecarboxylic acid, i, 373, 487. 

Pyrazinedicarboxylic acid, i, 373. 

Pyrazines, i, 486, 612, 675, 729. 

Pyrazinetetracarboxylic acid, i, 373. 

Pyrazinetricarboxylic acid, i, 487. 

Pyrazole, iodo-, i, 432. 

— nitro-, i, 432. 

—-— preparation of, i, 432. 

Pyrazole-4-carboxylic acid, i, 432. 

Pyrazole-compounds, i, 671. 

Pyrazole-derivatives, i, 179. 

-— ——- from unsaturated acids and 
hydrazines, i, 229. 

new synthesis of, i, 44. 

synthesis of, i, 61U. 

synthesis of, by means of 
ethylic diazoacetate, i, 439. 

Pyrazole-3 : 5-dicarboxylic acid, i, 179, 
431, 674. 


Pyrazoles from unsaturated acids and 
hydrazines, i, 231. 


Pyrazole-series, some acids of the, 
i, 673. 

Pyrazole - 3 : 4: 5- tricarboxylic 
i, 432. 

Pyrazoline, i, 300. 

— reaction, i, 229. 

Pyrazoline-derivatives, reactions of, 
i, 430. 

Pyrazoline-3 : 5-dicarboxylic acid, i, 430. 

Pyrazoline-3 : 4: 5-tricarboxylic avid, 
i, 481. 

Pyrazolonaldehyde, i, 428. 

Pyrazolone, i, 180, 428, 729. 

—- derivatives of, i, 367, 729. 

—— from ethylic acetylenedicarboxyl- 
ate, i, 611. 

—— from ethylic propiolate, i, 610. 

—— isonitroso-, i, 72Y. 

—— 4-isonitroso-, i, 428. 

Pyrazolonecarbonylbenzalhydrazine, 
i, 367 

Pyrazolonecarboxylic acid, isonitroso-, 
i, 367. 

— —- silver salt of, i, 367. 

Pyrazolone-3-carboxylic acid, i, 180, 
729. 

—~— hydrazide, i, 180. 

Pyrazolone-4-parazotoluene, i, 611. 

Pyridazolone, i, 732. 


acid, 


Pyridazolone-3-carbonylbenzylhydr- 
azine, i, 732. 
Pyridazolone-3-carbonylhydrazine, 
i, 732. 
Pyridazolone-3-carboxylic acid, i, 732. 
Pyridine, action of ammonium hydrogen 
sulphate on, i, 411. 
action of, on haloid salts of cad- 
mium, i, 48. 
—— alkyl iodides, action of alkalis on, 
i, 279. 
—— amido-, i, 727. 
amido- and nitro-derivatives of, 
i, 727. 
compounds of, with lead di- and 
tetra-cblorides, ii, 465. 
depression of the freezing point of 
benzene by, Trans., 1020. 
— depression of the freezing point of 
water by, Trans., 1018. 
— magnetic rotation of, ii, 442. 
mercuriodide, i, 376. 
—— molecular weight of, in the liquid 
state, ‘'RANs., 1101. 
—— physiological action of, ii, 544. 
Pyridine-bases from Messel, action of 
chloral on, i, 527. 
Pyridinecarboxylic acids, non-nitrogen- 
ous acids derived from, i, 114. 
Pyridine-derivatives, formation of, from 
unsaturated acids, TRANS., 259, 874. 
a-Pyridinuric acid, ii, 544. 
Pyridylglycerylearboxylic acid and its 
lactone, i, 605. 
Pyrimidines free from oxygen, i, 735. 
Pyrites, roasted, estimation of sulphur 
in, ii, 187. 
Pyrogallol and benzaldehyde, condensa- 
tion of, i, 472. 
—— antimonites, i, 75. 
Pyromucamide, derivatives of, i, 313. 
Pyromucic acid, 8-chloro-é-nitro-, i, 314. 
B-chloro-d-sulpho-, i, 313. 
—— —— 6-chloro-B-su)pho-, i, 314. 
By-dichloro-d-sulpho-, i, 314. 
Pyrophosphoric acid and metaphos- 
phoric acid, separation and estimation 
of, ii, 299. 
— — volumetric estimation of, 
ii, 597. 
Pyroselenites, compounds 
haloids, ii, 318. 
Pyrosulphochromic hydroxide, ii, 529. 
Pyrotartaric acid, ethereal salts of, i, 252, 
307. 
—— — etherification of, i, 251. 
thermochemistry of, ii, 109. 
—— acids, dichloro-, i, 142, 143. 
Pyroxene-group, minerals of the, ii, 130. 
.Pyrroline, action of propyl alcohol on, 
i, 226. 
ferrocyanide, i, 602. 


of, with 


—_—— 
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Pyrroline, valency of nitrogen in, 
i, 727 

Pyrroline-acids, affinity coefficients of, 
i, 42. 

Pyrroline-derivatives, basic properties 
of, i, 602. 

Pyruviec acid, action of hydrogen sulph- 
ide on, i, 308. 

—— —— and formaldehyde, lactone 
from, i, 628. 

— — derivatives of, i, 552. 

metachlorophenylhydrazone, 

Trans., 871. 

parachlorophenylhydrazone, 

Trans., 873. 

trichloro-, i, 308, 

—— anilide, i, 511. 

— toluidides, i, 511. 


Q. 


Quartz boulder in Ohio coal, ii, 78. 
Quercetin derivatives, i, 413. 
Quercitrin, composition of, i, 413. 
Quicklime, inertness of, TraNns., 821. 
Quinaldine, y-amido-, i, 728. 
physiological action of, ii, 585. 
Quinazoline, 86-dichloro-, derivatives of, 
i, 372. 
Quinazolines, i, 49. 
Quinhydrone, action of hydrogen chlor- 
ide on, i, 322. 
chloro-, i, 322. 
—— derivatives of, Trans., 1314. 
—— dibromo-, Trans., 1325. 
—— dichloro-, Trans., 1318. 
dichlorodibromo-, from _paradi- 
bromoquinone and paradichloroquinol, 
TRANS., 1327. 
from paradichloroquinone 
and paradibromoquinol, TRANs., 1326. 
—— hexachloro-, TRAns., 1322. 
— octochloro-, TRANs., 1323. 
—— tetrabromo-, from paradibromo- 
quinone, TRANS., 1326. 
—— tetrachloro-, from metadichloro- 
quinone, TRAns., 1319. 
from paradichloroquinone, 
Trans., 1321. 
Quinhydrones, monochlor-, attempts to 
prepare, TRANS., 1316. 
Quinic acid, rotatory power of salts of, 
i, 644. 
Quinidine solutions, rotatory power of, 
ii, 106. 
Quinine, i, 676. 
appearance of fluorescence in, 
Proc., 1898, 63. 
—— conversion of, into isomerides, 
i, 56. 
—— double salts of, i, 115. 


Quinine, estimation of, in cinchons 
barks, ii, 310. 
—— estimation of, in presence of other 
cinchona alkaloids, ii, 199. 
—— ethiodide, isomeride of, i, 738. 
—— hydrobromosulphate, i, 116. 
—— hydrochloride, action of hydro- 
chloric acid on, i, 676. 
—— hydrochlorophosphate, i, 116. 
—— hydrochlorosulphate, i, 116. 
—— hydriodosulphate, i, 116. 
—— mercuriodide, i, 376. 
—— methiodides, i, 181. 
— sulphate, analysis of, ii, 199. 
transformations of, i, 737. 
Quininic acid benzylbetaine, i, 729. 
benzylobromide, i, 729. 
— — ethobromide, i, 729. 
methiodide and other metho- 
salts, i, 728. 
— — methylbetaine, i, 728. 
—— propobromide, i, 729. 
Quinitol, iodbydrin of, i, 255. 
Quinol, action of light on, i, 642. 
—— action of sulphuric acid on, i, 37. 
—— azo-derivatives of, i, 571. 
dibenzoate, compound 
aluminium choride, i, 508. 
nitro-, and its derivatives, i, 640. 
Quinoline, 2-amido-, i, 670. 
— 1:4-amidobromo-, i, 669, 
— 4: l-amidobromo-, i, 669. 
—— 4: 1-amidochloro-, i, 668. 
— amido-derivatives of, i, 727. 
—— ammonium bases, constitution of, 
i, 177. 
—— and its derivatives, physiological 
action of, ii, 585. 
argentocyanide, i, 279. 
—— argento-haloids, i, 279. 
—- 1-bromo-, i, 668. 
— 1-chloro-, i, 668. 
— constitution of, i, 603. 
— 1:4-dibromo-, i, 669. 
— 1-iodo-, i, 669. 
—— 2-iodo-, i, 669. 
— 3-iodo-, i, 669. 
— 4-iodo-, i, 669. 
—— mercuriodide, i, 376. 
molecular weight of, in the liquid 
state, TRANs., 1101. 
2-nitro-, i, 670. 
—— 4: 1-nitrobromo-, i, 669. 
—— 4: 1-nitrochloro-, i, 668. 
-—— oxidation of, by potassium per- 
manganate, i, 44. 
piumbihaloids, ii, 465. 
rules as to _ substitution in, 
i, 667. 
Quinoline-bases, addition of chloral to, 


of, with 


i, 438. 
Quinoline-chloral, i, 438, 
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Quinoline-derivatives, appearance of 


colour in, Proc., 1893, 63. 
— — synthesis of, i, 532. 
Quinolinediazochloride, 1 : 4-chloro-, 


i, 668. 

Quinolinephenetoil, i, 377. 

Quinolinephenetoildicarboxylic 
i, 377. 

Quinolinephenol, i, 377. 

Quinolines, conversion of the indoles 
into, i, 603. 

Quinoline-4-sulphonie acid, 1-chloro-, 
i, 668. 

Quinolinic acid, action of nascent hydro- 
gen on, i, 176. 

Quinolinium bases, i, 365. 

Quinolone-derivatives, formation of, 
i, 115. 

Quinone, dinitrodioxy-, i, 699. 

—- halogen derivatives of, TRaAns., 
1314. 

Quinone-derivatives, conversion of para- 
into ortho-, Proc., 1893, 13. 

Quinones, action of bleaching powder 
and hypochlorous acid on, i, 220. 

Quinonoid compounds, limitation of 
colour to truly, Proc., 1893, 55. 


acid, 


R. 


Rabbits, power of digestion and absorp- 
tion of, for oats, ii, 132. 

Racemic acid, thermochemistry of, 
ii, 109. 

Raffinose, action of boiling water on, 
i, 64. 

— estimation of, in beet sugar, 
i, 683. 

— influence of, in the formation of 
molasses, i, 683. 

—— inversion of, i, 249. 

Rain, combined nitrogen in, ii, 548. 

—— water, a new bacillus in, ii, 83. 

Rays, determination of the intensity of, 
ii, 401. 

Refraction, atomic, of boron, ii, 517. 

— — of nitrogen, ii, 254. 

— constants and specific inductive 
capacities, ii, 505. 

-— —— of phosphorus, ii, 353. 

—— —— of the acids of phosphorus, 
ii, 354. 

—— index of, study of chemical re- 
actions in a liquid mass by means of, 
ii, 201. 

— molecular, ii, 254. 

—— —— of compounds containing 
nitrogen, ii, 401. 

—— of liquid oxygen, ii, 353. 

Refractions, atomic, of the elements, 
ii, 253, 
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Refractive indices of liquid oxygen, 
nitrous oxide, and ethylene, ii, 2U1. 
of sulphuric acid solutions, 

TRANS., 99. 

power, molecular, for infinite 
wave-length of organic compounds, 
ii, 57. 

—— —— of ethylenic oxide, TRans., 
488. 

— -— of hydrogen peroxide, 
ii, 163. 

—— powers for a ray of infinite wave- 
length, ii, 505. 

Refractometric observations, ii, 1. 

Resin, detection of, in the sizing of 
paper, ii, 148. 

—— estimation of, in soap, ii, 609. 

Resins from kamala, ‘l'RANS., 
989. 

terpenes from, i, 100. 

Resinotannol and its derivatives, i, 480. 

Resorcinol, action of light on, i, 642. 

—— benzoate, compound of, with alum- 
inium chloride, i, 508. 

— condensation of monobasic acids 
with, i, 719. 

—— ketochlorides, conversion of, into 
pentene derivatives, i, 319. 

Resorcinolbenzein, i, 719. 

— di-, tetra-, and penta-bromo-, 
i, 719. 

—— dinitro-, i, 719. 

Resorcinolcinnamylein, i, 720. 

— hexabromo-, i, 720. 

Resorcinoldisazoparatoluonitrile, i, 202. 

Resorcinolhydrocinnamylein, tetra- 
bromo-, i, 720. 

Resorcinolphenylacetein, i, 720. 

—— pentubromo-, i, 720. 

—— tetrabromo-, i, 720. 

—— tetranitro-, i, 720. 

Resorption, influence of increased or 
diminished consumption of fuod, and 
of the salts added to food, on, 
ii, 132. 

Respiration, human, absorption of oxy- 
gen and formation of carbonic an- 
hydride in, ii, 20. 

—— in fishes, ii, 81. 

Respiratory globulin in the blood of 
Chitons, i, 60. 

—-— interchange, action of fatiguing 
muscular work on, ii, 21. 

— — and exercise, ii, 579. 

—— pigments, i, 59. 

Retene, action of the compound of 
benzoic chloride and aluminium chlor- 
ide on, i, 579. 

Rhamnose, birotation and hydrazoue 
formation of, i, 126. 

fermentation of, with a levolactic 
ferment, TRAns., 1279. 


985, 
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Rhamnose, molecular weight of, ii, 406. 

specific rotatory power of, i, 126. 
Rhodinol, constitution of, i, 661. 
Rhodium chloronitrate, ii, 213. 

Ricinie acid, i, 456. 
Ricinoleic acid, action of sulphuric acid 
on, i, 455. 
Ricinosulphuric acid, i, 455. 
Rings, five-membered, i, 426. 
Rock salt from Deésakna, ii, 575. 
Rocks, acid eruptive, constitution of 
spherulites in, ii, 287. 
estimation of ferric oxide in, 
ii, 243. 
voleanic, from Gough’s Island, 
South Atlantic, ii, 539. 

Root nodules of Eleagnus angustifolius, 
physiological meaning of the, ii, 33. 
Rosaniline, action of formaldehyde on, 

i, 573. 
— hydrochloride, action of ammonia 
on, i, 640. 
——  hydrocyano-, 
i, 711. 
spectro-photometric investigation 
of the salts of, i, 333. 
Rosaniline-group, constitution of colour- 
ing matters of the, i, 640. 
Rosanilines, acid salts of, i, 332. 

constitution of, i, 332. 

Rosindulines, i, 333. 

Roseol, i, 662. 

Roses, oil of, Bulgarian (Turkish), 
i, 662. 

— ethyl alcohol in, ii, 181. 
Rosin oil, examination of, ii, 350. 
p-Rosotoluidine, Trans., 1396. 
Rotation, optical, alteration of the sign 

of, ii, 255. 
Rotatory power, influence of organic 
solvents on, ii, 562. 
of a substance belonging to a 
homologous series, ii, 561. 
—— of ethereal salts of acidyl- 
tartaric acids, i, 73. 
—— of valeric and gly- 
ceric acids, ii, 561. 
of liquids, influence of tem- 
perature on, ii, 255, 354. 
variations in, i, 457. 
—of salts of the diamines, 
ii, 105, 106. 
— — of solutions, ii, 106. 
powers of fenchylamine and 
menthylamine derivatives, i, 725. 
Rottlerin, Trans., 979. 
— action of acetic anhydride on, 
TRans., 980. 
— action of nitric acid on, TRans., 
982. 
— decomposition of, 
alkalis, TRaws., 981. 


constitution of, 


with fused 


INDEX OF SUBJECTS. 


Rottlerin, oxidation of, by hydrogen per- 
oxide, Trans., 982. 
Roussin’s salt, ii, 211. 
Rubber goods, analysis of, ii, 399. 
Rubia sikkimensis, colouring principles 
of, Trans., 1157. 
Rubiadin, Trans., 973. 
constitution of, 
1141. 
Rubiadinglucoside, Trans., 969. 
— behaviour of, towards 
hydrazine, Trans., 1140. 
constitution of, TRANS., 
1140. 
Rubidium arsenic haloids, ii, 572. 
——aurobromide and aurochloride, 
ii, 68. 
—— borates, ii, 460. 
—— cadmium sulphate, crystallography 
of, TRANS., 407. 
cobaltous sulphate, crystallography 
of, Trans., 390. 
— copper sulphate, crystallograpliy 
of, TRans., 400. 
ferrous sulphate, crystallography 
of, Trans., 367. 
flame-spectrum of, ii, 402. 
—- iodates, ii, 68. 
—— iodotetrachloride, ii, 68. 
— lead haloids, ii, 524. 
—— magnesium sulphate, 
graphy of, TRANS., 347. 
—— manganous sulphate, 
graphy of, Trans., 373. 
Saiionn sulphate, crystallography 
of, Trans, 382. 
— — permanganate, ii, 324. 
—— salts, preparation of, ii, 321, 414. 
pure, preparation of, ii, 521. 
-—— silver iodide, ii, 69. 
spectroscopic estimation of, ii, 240, 
telluribromide, ii, 457. 
—— tellurichloride, ii, 457. 
telluriodide, ii, 457. 
—— trihaloids, ii, 67. 
zinc sulphate, crystallography of, 
TRANS., 359. 
Ruthenium chloride, ammoniacal deri- 
vatives of, ii, 172. 
fused, physical properties of, 
ii, 285. 
Rutile, artificial production of, ii, 173. 
Rye-tlour, detection of wheat flour in, 
ii, 250. 


TRANS., 1137, 


phenyl- 
1137, 


crystallo- 


crystallo- 


8. 


“ Saccharin,”’ detection of, ii, 606. 
detection of, in beer, ii, 504. 
Saccharose, dextrose, and  levulose, 

analysis of a mixture of, ii, 99. 


er- 


les 


a, 


2) 


Safranine, action of formaldehyde on, 
i, 573. 

Safranines, relation of, to indulines, 
i, 613. 

Safrole, thermochemistry of, ii, 154. 

Salicyladehyde, condensation of. with 
8-benzoylphenylhydrazine, i, 86. 

—— detection of free salicylic acid in, 
ii, 503. 

Salicylamidoxime, dinitro-, TRawns., 
1352. 

-— nitro-, TRans., 1352. 

S»licylanilide, bromo-, i, 211. 

Salicylic acid, amido-, i, 567. 

—— —— detection of, ii, 503, 606. 

—— —— dibromo-, i, 66. 

— —— dinitrodibromo-, i, 514. 

—— —— estimation of, in presence of 
phenols, ii, 440. 

free, detection of, in salicyl- 
aldehyde and methylsalicylic acid, 
ii, 508. 

Salicylide, i, 165. 

Salicylonitrile, dinitro-, i, 469; TRaws., 
1351. 

— nitro-, i, 469; Traws., 1351. 

—— preparation and _ nitration of, 
TrRANS., 1350. 

Saline hydrates and analogous com- 
pounds, dissociation of, ii, 364. 

Salt, crude, and brines, analysis of, 
ii, 391. 

—— double, and its components, solu- 
tion isotherms of, ii, 260. 

-—— solutions, aqueous, diffusion in, 
ii, 265. 

— — aqueous, hydrolysis in, ii, 448. 

— — equilibrium in, ii, 363. 

—— — labile conditions of equili- 
brium in, ii, 447. 

— + —— rise of, in bibulous paper, 
ii, 109. 

Salts, acid, electrolytic dissociation of, 
ii, 365. 

—— determination of the electrolytic 
dissociation of, ii, 364. 

— diffusion in aqueous solutions of 
mixed, ii, 565. 

—— dissociation of, into their ions by 
water of crystallisation, ii, 265. 

~— dissociation ratio of, ii, 565. 

—— double, dissociation of, in solution, 
ii, 110. 

— — existence of, in solution, ii, 450. 

—— —— number of saturated solutions 
of, ii, 449. 

—— ethereal, behaviour of, at high 
temperatures, i, 512. 

—— influence of the concentration of 
the ions on the intensity of colour of 
solutions of, in water, ii, 203. 

~—— “insoluble,” solubility of, ii, 519. 
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Salts, soluble in water, determination of 
the specific gravity of, ii, 363. 

—— vapour pressure of aqueo-alco- 
holic solutions of, ii, 154. 

Samarium, fractionation of, ii, 323. 

—— simple nature of, ii, 526. 

—— spectrum of, ii, 526. 

Sand, estimation of, in soils, ii, 97. 

Sandmeyer’s reaction, i, 150; Proc., 
1892, 199. 

Sanguinarine, i, 490. 

Santalum presii, crystalline substance 
from, i, 666. 

a-Santigendilactone, i, 664. 

Santogenene, i, 111. 

Santones, action of hydrochloric acid on 
the, i, 425. 

Santonin, i, 111, 112. 

—— action of phosphorus pentachlor- 
ide on, i, 425. 

—— bromo-, i, 112. 

—— constitution of, i, 364, 664. 

—— derivatives of, i, 425. 

—— fumaroid and maleinoid structure 
of some derivatives of, i, 425. 

new isomeride of, i, 526. 

Santoninoxime, i, 363. 

and its acetyl and benzyl deriva- 
tives, i, 664. 

Santoninoximic acid, i, 363. 

Santonins, reduction products of, i, 110. 

Santonone, i, 110. 

Santononic acid, i, 110. 

acids, oxidation of, i, 665. 

Santonous id, new isomeride of, 
i, 526. 

S«ponins, i, 424, 

Sarcolactic acid obtained by the fer- 
mentation of inactive lactic acid, 
Trans., 1028. 

Sausages, detection of cochineal in, 
ii, 56. 

Scammonic acid, i, 423. 

Seammonin, i, 423. 

Scammonolic acid, i, 424, 

Scolezite from Brazil, ii, 423. 

Scoparin and its derivatives, i, 601. 

Scopoline platinochloride, crystalline 
form of, i, 739. 

Scorzonera hispanica, isolation of coni- 
ferin from, 110. 

Sealing wax, analysis of, ii, 148. 

Secretion in the small intestine, 
ii, 582. 

Seeds, leguminous, carbohydrates in, 
ii, 139. 

Seleniobromides, ii, 318. 

Selenium, absorption of hydrogen selen- 
ide by, at a high temperature, 
ii, 457. 

—— estimation of, ii, 318. 

Selenium-compounds, ii, 318, 
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Semidines, ortho- and para-, i, 330. 
Senecio Kampferi, unsaturated fatty 
acid from, i, 189. 
Senecioic acid, i, 189. 
Separations, quantitative, in presence 
of hydroxylamine, i ii, 500. 
Serpentine, constitution of, ii, 78. 
Serum of blood and lymph, diastatic 
action of, ii, 333. 
—— of peptonised animals, gaseous ten- 
sion in, ti, 131. 
Sesame oil, Baudoin’s test for, ii, 197. 
Sesquiterpenes, i, 101. 
Siaresinotannol, i, 666. 
Siaresinotannylic benzoate, i, 666. 
Silica, estimation of, in clay, ii, 300. 
—— reduction of, by carbon, ii, 532. 
volatilisation of, ii, 164, 460, 532. 
Silicates, aromatic, action of phosphorus 
oxychloride on, i, 74. 
estimation of alkalis in, ii, 436. 
estimation of, by Deville’s method, 
ii, 491. 
ethereal, catalytic action of alum- 
inium chloride on, i, 62. 
Silicon, action of, on gold, silver, plat- 
inum, and mercury, 1i, 474. 
-—— chloride, preparation of, ii, 10. 
estimation of, in aluminium, 
ii, 48, 
—— estimation of, in pig iron, ii, 435. 
—— new modification of, ii, 372. 
tetrachloride, molecular weight of, 
in the liquid state, TRans., 1099. 
volatilisation of, in the electric 
are, ii, 508. 
Si'k, estimation of, in fabrics, ii, 611. 
Silver acetylide, preparation | of, i, 121. 
— action of ammonia on, ii, 207. 
—— action of hydrochloric acid on, 
under pressure, li, 168. 
—— action of silicon on, ii, 474. 
action of various solvents on, 
ii, 207. 
— and the alkali metals, double haloids 
of, ii, 69. 
—— behaviour of, in alcohol at the 
critical temperature, ii, 259. 
—— chloracetate, conditions affecting 
the decomposition of, ii, 266. 
chloride, ii, 208. 
—- — bromide, and iodide, solu- 
' bilities of, ii, 520. 
— — dry, action of light on, 
ii, 462. 
—— diazobenzene, i, 200. 
-—— electrolytic estimation of, ii, 94. 
—— electrolytic separation of, from 
copper, ii, 305. 
—— electrolytic separation of, from 
lead, ii, 496. 
— glycerate, Trans., 309, 


Silver haloids, disruption of, by ona 

ical force, ii, 69. 
hemisulphate, ii, 115. 

—— nitrate, action of dry hydrogen 
chloride on, ii, 462. 

—— — action of hydrogen arsenide, 
antimonide, aud phosphide on, 
ii, 206. 

— — electrolysis of, in a vacuum, 
ii, 4. 

—— oxide, action of, on magnesium 
nitrate, ii, 12. 

-—— —— dehydration of, ii, 11. 

—— refining of, ii, 17. 

—— separation of, 
ii, 493. 

—— separation of, from lead, ii, 492, 
493. 

— solid colloidal, behaviour of, to. 
wards the electric current, ii, 314. 

volatilisation of, in the electric are, 
ii, 508. 

Silver- abeminbene-blemvalt alloys, ii, 416, 

Silver-aluminium-lead alloys, ii, 416, 

Silver-zine-bismuth alloys, ii, 15. 

Silver-zine-lead alloys, ii, 15. 

Slag, basic, estimation of calcium in, 
ii, 241. 

—— —— estimation of phosphoric acid 
in, ii, 88, 238. 

valuation of, ii, 344. 

Slags, crystallised, from Raibl, ii, 129. 

estimation of phosphoric acid in, 
ii, 597. 

—— estimation 
1i, 392. 

-—— estimation of sulphur in, ii, 89. 

Soap, estimation of soda in, ii, 191. 

—— estimation of water and free fatty 
matter in, ii, 198. 

Soaps, estimation of resin in, ii, 609. 

Soda, estimation of, in soap, ii, 191. 

— from the alkaline waters of Owen's 
Lake, ii, 18. 

—. native, deposits of, near Laramie, 


Wyoming, ii,.535. 

Sodaiite, synthesis of, ii, 19. 

Sodalite-group, ii, 421. 

Sodalite-syenite from Montana, ii, 538. 

Sodammonium, action of carbonic oxide 
on, ii, 520. 

— action of oxygen on, ii, 462. 

—— molecular weight of, ii, 115. 

Sodium, action of alcohol on, at very 
low temperatures, ii, 113. 

—— and potassium chlorides, rate of 
evaporation of solutions of, ii, 64. 

— — direct estimation of, by means 
of tartaric acid, ii, 598. 

—— antimonites, ii, 171. 

— carbonate formation of, in nature, 
ii, 165, 


from bismuth, 


of phosphorus in, 
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Sodium carbonyl, ii, 521. 

— chloride, dissociation of, in pre- 
sence of heated surfaces of porous 
clay, ii, 316. 

—— — freezing point of dilute solu- 
tions of, ii, 263, 365, 447, 565. 

— — influence of, on the digestion 
and assimilation of proteid, ii, 579, 
580. 

—— dibromortho-xylenesulphonate, 
Proc., 1892, 213. 

— ferrite, ii, 169. 

—— flame, spectrum of, ii, 402. 

— glycerate, active and 
Trans., 302. 

—— hydroxide, action of sulphuric acid 
on, at very low temperatures, ii, 112. 

—— —— hydrates of, Trans., 890. 

— infra-red emission spectrum of, 
ii, 58. 

—— iodotetrachloride, ii, 68. 

— metallic, titration of acids with, 
ii, 550. 

—— molybdoarsenates, ii, 282. 

—— nitrate and ammonium sulphate, 

‘ yelative value of, as manures for 
barley and oats, ii, 593. 

estimation of nitrogen in, 


inactive, 


ii, 87. 

—- nitrite, estimation of nitrous acid 

. in, ii, 43.. 

—- oxalate, action of, on voluntary 
muscle, ii, "480. 

—— perchromate, ii, 471. 

—— peroxide, use of, 
ii, 387 ; ‘T'rans., 1079. 

—— platinocyanide, i, 541. 

—— propoxide, action. of iodine on, 
i, 383, 682. 

— separation of magnesium from, 
ai, 47. 

——- silicates, solutions of, ii, 166. 

—— sulphate, magnetic rotation of 
solutions of, TRANs., 64. 

—_ sulphide, sulphite, and thiosulph- 
ate, estimation of, in the glycerol 
from soap works, ii, 348. 

—— thiosulphate, action of potassium 
permanganate on, ii, 164. 

—— titauites, erystallised, ii, 125. 

Soil and nitrification, ii, 486. 

— effect of sterilisation on the fixation 
of nitrogen by, ii, 291. 

— estimation of ferric oxide in, 
ii, 243. 

—— influence of the distribution of 
manures in the, on their utilisation, 
ii, 141. 

—— powerof pro tion of leguminous 

‘ bacteria in a, ii 32. ” 

—— reversion of soluble calcium ‘Phoe- 
phate in, ii, 431: - 


in analysis, 


Soils, ammoniacal fermentation in, 
ii, 291. 

— arable, 
ii, 338. 

—— estimation of clay and sand in, 
ii, 97. 

—— estimation of nitrogen in, ii, 601. 

— estimation of nitrogen in, by Kjel- 
dahl’s method, ii, 43 

—— estimation of phosphorus in, 
ii, 489. 

—— influence on vegetation of the 
pressure of carbonic anhydride in the 
air of, ii, 341. 

organic constituents of, ii, 341. 

Solid, dependence of the solubility of, on 
its melting point, ii, 366. 

Solid-solutions, a case of, ii, 73. 

Solubility, influence of hydration on, 
ii, 509. 

— of a solid, dependence of, on its 
melting point, ii, 366. 

—— of “insoluble” salts, ii, 519. 

Solution, capillary separation of sub- 
stances in, Proc., 1893, 123. 

—— dissociation theory of, ii, 565. 

—— existence of double salts in, ii, 450. 

isotherms of a double salt and its 
components, ii, 260. 

Solutions, acid or saline, relations be- 
tween the specific gravity of, and the 
molecular weight of the dissolved 
substance, ii, 7. 

—— application of Raoult’s law at the 
boiling points of, ii, 406. 

—— _aqueous, relations between the 
boiling points and osmotic pressures 
of, ii, 260. 

—— — salt, diffusion in, ii, 265. 

—— — temperature of maximum 
density of, ii, 60. 

volume changes in, ii, 477. 

—— deviations from gaseous laws in, 
ii, 265. 

—— dilute, of electrolytes, diffusion of, 
ii, 155. 

—— — of sodium chloride, freezing 
point of, ii, 447, 565. 

ae influence of gravity on the concen- 
tration of, ii, 315. 

—— internal pressure in, ii, 447. 

—— nature of, ii, 315. 

new means of _investigating the 
nature of certain, ii, 566. 

—— non-electrolytic dissociation in, 
ii, 509. 

—— of mixed salts, diffusion in, ii, 565. 

—— of sodium and potassium oe 
rate of evaporation of, ii, 64. 

— of poe seem acid, freezing points 
of, ii, 262. 

—— rotatory power of, ii, 106. 


drainage water from, 
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Sclutions, salt, hydrolysis in aqueous, 
ii, 448. 
— labile conditions of equili- 
brium in, ii, 447. 
— rise of, in bibulous paper, 
ii, 109. 
_—- thermodynamical problems 
on conditions of equilibrium in, ii, 363. 
saturated, of a double salt, the 
number of, ii, 449. 
solid, a case of, ii, 73. 
—— strong, properties of, TRANs., 998. 
-—— supersaturated, formation of, 
ii, 509. 
the hydrate theory of, Trans., 141. 
very dilute, freezing points of, 
ii, 263, 365, 366. 
—— weak, cryoscopic behaviour, of, 
ii, 110. 
Solvents, homogeneous mixed, elevation 
of boiling points of, ii, 260. 
melting points of, as the inferior 
limit of solubilities, ii, 111. 
organic, influence of, on rotatory 
power, ii, 562. 
—— participation of, in chemical re- 
actions, ii, 367. 
Sparteine, derivatives of, i, 232. 
Specific gravities of the elements in the 
periodic system, ii, 513. _ 
vity apparatus, ii, \ 
ee = ot eld or saline solutions and 
the molecular weight of the dissolved 
substance, relations between, ii, 7. 
of ice, ii, 7. 
—— —— of liquids, determination of, 
ii, 264. 
— of salts soluble in water, de- 
termination of, ii, 363. 
Specific heat of boron, ii, 404. 
— of carbonic anhydride, ii, 5. 
— —— of erythritol and mannitol, 
ii, 258. 
—— —— of liquid ammonia, ii, 258. 
of the atoms, ii, 59. 
—— —— of water, ii, 443. 
Specific inductive capacities and refrac- 
tion constants, ii, 505. 
rotation of active acids, influence 
of metals on, TRANS., 296. 
volumes of certain paraffins and 
paraffin derivatives, TRANS., 273. 
—— —— of sulphur, ii, 8. 
Spectra, absorption, of chromium com- 
pounds, ii, 313. 
—— —— of copper salts in solution, 
ii, 149. 
—— flame-, of some metals, ii, 402. 
— ofaluminium, indium, and thallium, 
ii, 313. 
— of easily volatile metals, method of 
observing, TRANS,, 138. 
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Spectra of the flames of some metallic 
compounds, ii, 401. 

—— spark-, of the elements, physical 
character of the lines of, ii, 2. 

—— ultra-red, of the alkalis, ii, 58, 
313. 

Spectrum, absorption, of liquid oxygen, 
ii, 353. 

—— analysis, quantitative, ii, 295. 

—— —— the oxy-coal-gas flame for, 
ii, 594. 

— of liquid oxygen, ii, 201. 

—— of samarium, ii, 526. 

—— of thallium, ii, 525. 

Sperm oil, analysis, of, ii, 310. 

Sphene, artificial production of, ii, 129. 

Spherulites in acid eruptive rocks, con- 
stitution of, ii, 287. 

Spiegel, siliceous, analysis of, ii, 304. 

Spinal cord, proteids of the, ii, 479. 

Spleen, proteids of the, ii, 425. 

Spring, iodine, in Austrian Silesia, 
ii, 579. 

Spruce oil, 659. ; 

Stachydrine, i, 447, 679. 

Stachyose, estimation of, in the tubers 
of Stachys tuberifera, ii, 53. 

inversion of, i, 249. 

Stachys tuberifera, composition and 
nutritive value of the tubers of, 
ii, 225. 
i, 679. 

Standardisation of acid and alkaline 
solutions, ii, 232. 

Stannic acid, combination of oxalic acid 
with, i, 625. 

Stannic iodide, solubility of, in methyl- 
enic iodide, ii, 378. 

Stannite from the Black Hills, Dakota, 
ii, 324. 

Starch, action of hydrogen peroxide on, 
i, 384, 

—— amount of, in different varieties of 
potatoes, ii, 430. 

—— changes of, in mashing, i, 684. 

— combination of iodine with, 
i, 683. 

—— conversion of, into sugar by means 
of blood serum, i, 187. 

—— estimation of, ii, 249. 

—— formation of dextrose from, i, 4. 

—— hexanitro-, i, 6. 

higher nitro-derivatives of, i, 6. 

—— migration of the, in the tubers of 
potatoes, ii, 485. 

—— non-crystallisable products of the 
action of diastase on, i, 127. 

—— of leaves, TRANS., 604. 

—— of the leaf, estimation of, Trans., 


organic bases in the tubers of, 
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Starch, products of the transformation 
of, by leaf-diastase, TRaNns., 634. 

— soluble, action of leaf-diastase, on, 
Trans., 651. 

— tetranitro-, i, 6. 

Starvation, physiology of, ii, 477. 

Stas Memorial Lecture, Trans., 1. 

Steam, electrolysis of, ii, 515. 

Stearic acid hydrazide, i, 332. 

— — solubility of the lead salt of, 
in ether, i, 548. 

Steel, analysis of, ii, 499. 

—— estimation of aluminium in, ii, 49, 
243. 

—— estimation of carbon in, ii, 45, 491. 

—— estimation of chromium in, ii, 554. 

—— estimation of phosphorus in, ii, 43, 

44, 235, 392, 553, 596. 

—— passive state of, ii, 16. 

Stellaria graminea, analysis of, ii, 593. 

Stereochemical notation, i, 195. 

Stereochemistry, ii, 255. 

— of nitrogen, ii, 157. 

— of unsymmetrical hydrazones, i, 207. 

—— or motochemistry ?, ii, 513. 

Stereoisomerides, determination of the 
number of, i, 681. 

Stereoisomerism of nitrogen compounds, 
Trans., 1069. 

Sterilisation of urine by light, cause of, 
Trans., 1119. 

Stibiotantalite, Trans., 1076. 

Stilbene, bromo-, i, 342. 

— conversion of derivatives of di- 
phenyltrichlorethane into, i, 271. 

— dinitro-, i, 697. 

—— formation of, i, 350. 

—— orthodichloro-, i, 351. 

dichloride, i, 351. 

—— thionyldiamido-, i, 518. 

—— trichloro-, i, 351. 

Stilbenedisulphonic acid, 
salts of, i, 697. 

Stirrer for liquids, ii, 452. 

Stomach, absorption from, ii, 581. 

oo bacteria o the, ii, 223. 

—— estimation of hydrochloric acid in 
the contents of, ii, 86. 

—— occurrence of hydrochloric acid in, 
ii, 540. 

Stomach-contents, occurrence of am- 
monia in, ii, 177. 

Strontium and barium bromides, sepa- 
ration of, by means of amyl alcohol, 
ii, 241. 

—— and calcium nitrates, separation 
_ of, by means of amyl alcohol, ii, 241. 

—— arsenates, ii, 274. 

—— barium and calcium, separation of, 
ii, 436. 

— bromate, 
heat, ii, 11. 
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dinitroso-, 


decomposition of, by 
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Strontium bromide, accumulation of, in 
the organism, ii, 217. 
—— carbonate, solubility of, ii, 520. 
—— detection of, in presence of 
calcium, ii, 47, 92. 
—— flame-spectrum of, ii, 402. 
—— fluoride, ii, 414. 
—— glycerate, active and 
Trans., 299. 
—— iodide, action of, on the circulation, 
ii, 222. 
—— oxide, action of a high temperature 
on, ii, 167. 
—- salts, elimination of barium from 
ii, 209. 
ration of, from calcium, ii, 301. 
—— sulphate, solubility of, ii, 520. 
—— sulphite, ii, 456. 
zincoxide, ii, 118. 
Structure, change of colour as indicative 
of change of, Proc., 1898, 55. 
optical properties as indicative of, 
Proc., 1898, 57. 
Strychnine levo-phenyldibromopropion- 
ate, i, 94. 
— nitrate, the hydrochloric acid test 
for, ii, 397. 
oxidation of, i, 287. 
—— solutions, rotatory power of, ii, 106. 
Suberene, i, 13. 
Suberone, constitution of, i, 557. 
Succinamide, oxy-, i, 632. 
Succindi-8-napt alide, § i, 99. 
Succinic acid, bromo-, action of water 
on, i, 192. 
chloro-, an active, i, 250. 
—— —— dibromo-, action of aniline on, 
i, 564. 
—— — — action of paratoluidine 
on, i, 565. 
estimation of, ii, 557. 
—— —— estimation of, in alcoholic 
liquids, i, 10. 
—— — mesodiamido., i, 692. 
—— —— racemic diamido-, i, 693. 
solubility of, i, 10. 
sp. gr. of, i, 11. 
— acids, dibromo-, i, 142. 
—— —— isomeric diamido-, i, 692. 
—— substituted, anhydride forma- 
tion in the case of, i, 693. 
— anhydride, allo-af-dichloro-, i, 143. 
chloride, a8-dichloro-, i, 143. 
Succinimide, bromo-, i, 310. 
bromyl-, i, 305. 
— chloryl-, i, 192. 
8-Succinylphenylhydrazide, i, 370. 
Sugar, cane-, action of boiling water on, 
i, 64. 
—— —— benzoate from, i, 116. 
— — compounds of, with calcium 
oxide, i, 431. 
54 


inactive, 
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Sugar, cane-, “ spontaneous” inversion 

of, i, 547. 

conversion of starch into, by means 
of blood serum, i, 187. 

detection of, in urine, ii, 349, 610 

—— detection of small quantities of, in 
urine, ii, 349. 

effect of phosphate manuring on 
the amount of, in beet, ii, 228. 
—— estimation of, ii, 52, 100, 248, 398, 
555, 601. 
estimation of, in blood, ii, 398. 
estimation of, in cocoa prepara- 
tions, ii, 100. 
—— estimation of, in tomatoes, ii, 555. 
— estimation of, in wine, ii, 52. 
formation of hydrocyanic acid by 
the action of nitric acid on, i, 617. 

—— formation of, in the liver, ii, 25. 

—— from pear pectose, i, 248. 

—— grape-, estimation of, ii, 248. 

—— in muscle, ii, 383. 

~-— influence of, on the constitution of 
milk fat, ii, 27. 

inversion of, by feeble acids, ii, 62. 
inversion, velocity of, in presence 
of acetic and lactic acids, ii, 112. 

—— milk-, benzoate from, i, 186. 

—— physiological action of, ii, 584. 

—— rate of inversion of, in aqueo- 
alcoholic solution, ii, 169. 

——- use of metaphosphoric acid to re- 
move proteids in estimating, in milk, 
ii, 248. 

Sugars, birotation and hydrazone forma- 
tion of some, i, 125. 

characterisation of, i, 4. 
estimation of, by means of Fehl- 
ing’s solution, ii, 601. 

—— estimation of inorganic consti- 
tuents in, ii, 51. 

—— of the leaf, Trans., 659. 

—— physiological action of. ii, 584, 585. 

—— rotatory power of, i, 186. 

—— synthesis of, i, 125. 

Sulphamide, ii, 268. 

Sulphanilie acid azoquinol, i, 571. 

Sulphates, action of ammonia on, ii, 118. 

—— action of sulphur and water on, 
ii, 205. 

—— volumetric estimation of, in pot- 
able waters, ii, 245. 

volumetric estimation of sulphuric 
acid in, ii, 188, 240. 

Sulphides, estimation of sulphur in, 
ii, 186. 

—— mineral, artificial production of, 
ii, 214. 

Sulphimide, ii, 269. 

Sulphinie acids, nitro-, i, 168. 

Sulphinolactones, i, 458. 

Sulphites, metallic basic, ii, 455. 


: 


INDEX OF SUBJECTS. 


o-Sulphobenzoic acid, monammonium 
salt of, i, 715. 
Sulphoborite, ii, 325. 
Sulphocamphylic acid, i, 363; Proc., 
1898, 109. 
y-Sulphonedibutyric acid, i, 9. 
Sulphonefluorescein, i, 94. 
Sulphonephthaleins, i, 94. 
Sulphones, hydrolysis of, i, 458. 
Sulphonesulphinic acids, i, 458. 
Sulphonie acids, aromatic, constitution 
of the iodides of, i, 269. 
—— chlorides, action of heat on, Proc., 
1893, 130. 
Sulphur, action of, on charcoal, ii, 571. 
action of, on salts of polybasic 
acids in presence of water, ii, 205. 
—— chloride, molecular weight of, in 
the liquid state, Trans., 1099. 
—— Eschka’s process for the estimation 
of, ii, 239. 
estimation of, ii, 89, 186, 187. 189, 
239, 389, 433,551; TRANs., 1080. 
estimation of, by fusion, influence 
of the sulphur contained in coal gas 
on, ii, 239. 
—— estimation of, in coal, ii, 89, 187. 
—— estimation of, in iron, ii, 389. 
—— estimation of, in minerals by aid 
of sodium peroxide, Trans., 1080. 
estimation of, in organic liquids, 
ii, 433. 
estimation of, in organic sub- 
stances, ii, 187, 433. 
estimation of, in roasted pyrites, 
ii, 197. 
estimation of, in slags, ii, 89. 
estimation of, in sulphides, ii, 186. 
—— methods of estimating, ii, 551. 
—— microchemical detection of, ii, 295. 
—— molecular weight of, in ‘solution, 
ii, 511. 
—— plastic, 
ii, 455. 
—— specific volume of, ii, 8. 
Sulphur-compounds, boiling and melting 
points of, ii, 445. 
—— —— influence of, on metabolism, 
ii, 288. 
—— —— organic, i, 35. 
Sulphuric acid, action of, on alkalis at 
very low temperatures, ii, 112. 
—— amide and imide of, ii, 268. 
—-——and its aqueous solutions, 
magnetic rotation of, TRaNns., 57, 59. 
—- carbonic acid, calcium, and 
magnesium, distribution of acids and 
bases in a solution containing, TRANS., 
696. 
— — depression of the freezing 
point of acetic acid by, TRans., 
i026. 


from 


sulphur vapour, 


INDEX OF SUBJECTS. 


Sulphuric acid, estimation of, ii, 89, 145, 
188, 239, 240. 

—— —— freezing points of solutions 
of, ii, 262. 

— —— gravimetric 
ii, 145. 

— —— molecular volume of, in 
solution, Trans., 102. 

poisoning, ii, 335. 

production of hydrogen per- 

oxide in the electrolysis of, ii, 108. 

refractive indices and mag- 
netic rotations of solutions of, TRaNs., 
99. 

— —— solutions, density and com- 
position of, ii, 61, 155. 

volumetric estimation of, in 
alkali sulphates, ii, 89. 

— —— volumetric estimation of, in 
sulphates, ii, 89, 188, 240. 

Sulphuric anhydride and arsenious 
anhydride, compounds of, ii, 66, 459. 

Sulphurous acid, estimation of, in wine, 
ii, 189. 

—— anhydride, absorption of, by caou- 
tehoue, ii, 564. 

— —— action of, on oxy-salts, ii, 115. 

—~ — conditions of the absorption 
of, by calcium oxide, Trans., 829. 

— — density, &e., of, ii, 516. 

Sulphury] chloride, molecular weight of, 
in the liquid state, Trans., 1099. 

— holoxide, ii, 413. 

—— peroxide, ii, 413. 

Sundite from Oruro, Bolivia, ii, 382. 

Sunflower cake, feeding experiments on 
cows with, ii, 328. 

Superphosphates, soluble phosphoric 
acid in, 1i, 549 

Surface tensions of liquids and their 
chemical constitution, relation be- 
tween, ii, 8. 

Surinamine, i, 182. 

Svabite, ii, 420. 

Synanthrin, i, 618. 

Synovin and mucin, ii, 330. 

Synthesis, chemical, general method of, 
ij, 112, 451. 

Syntheses with aluminium chloride, 
i, 718. 


T. 


Tagetes glandulifera, flowers of, i, 623. 

Talc, rose-coloured lime and alumina- 
bearing, ii, 538. 

Tanacetene, i, 107. 

Panacetogendicarboxylic acid, i, 108. 

—— anhydride, i, 108. 


Mme rm acid, i, 107. 
Tanacetoketocarboxylic acid, i, 107. 
Tanacetone, i, 107. 


estimation of, 
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Tanacetophorone, i, 108. 

Tanacetoxime, i, 107. 

—— conversion of, into 1 : 3 : 4-cymid- 
ine, i, 78. 

Tanacetylamine, i, 107. 

Tanacetylic alcohol, i, 107. 

—— chloride, i, 107. 

Tannin, estimation of, in wine, ii, 52, 
811. 

—— from chestnut bark, i, 343. 

Tannin-indigo, constitution of, i, 510. 

Tap for vacuum desiccators, ii, 453. 

Tar from the bark of Populus tremula, 
i, 454. 

Tartar emetic, stability of standard 
solutions of, ii, 600. 

Tartaric acid, detection and estimation 
of lead in, ii, 557, 599. 

estimation of, in a mixture of 
calcium tartrate and malate, ii, 558. 

—— — formula of, i, 593. 

—— —— ketonic compound from, i, 685. 

molecular volumes and mole- 
cular rotations of ethereal salts of, 
TRans., 527. 

—— —— oxidation of, in presence of 
iron, Proc., 1893, 113. 

rate of diffusion of dextro- 
and levo-rotatory, ii, 316. 

Tartrates, action of sulphur and water 
on, ii, 205. 

Tartrylbenzalhydrazine, i, 731. 

Tartrylhydrazine, i, 731. 

Tea, estimation of caffeine (theine) in, 
ii, 352, 608. 

influence of, on artificial digestion, 
ii, 540. 

Teeth, fluorine in, ii, 81. 

Tellurium, double haloid compounds of, 
with potassium, cesium, and rubid- 
ium, ii, 457. 

—— properties of, ii, 205. 

Temperatures, critical, new method of 
calculating, TRans., 1107. 

—- — of liquids, ii, 111. 

—— eryohydriec, ii, 512. 

low, effect of, on chemical action, 
ii, 112. 

— low, formation of nitro-derivatives 
at, i, 460. 

—— of maximum density of aqueous 
solutions, ii, 60. 

—- of reaction and heats of formation, 
relation between, ii, 152. 

Tennantite from Aspen, Colorado, 
ii, 75. 

Tensions of vapours, ii, 9. 

Teracrylic acid, constitution of, TRans., 
1330. 

Terbia, complex nature of, ii, 466. 

Terebenthene, action of acetic and 
formic acids on, i, 358, 
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Terebenthenealdehyde, i, 361. 
Terephthalic acid, nitro-, electrolytic 
reduction of, i, 567. 
Terpene-derivatives, oxidation of, i, 596. 
Terpenes, Proc., 1898; 163. 
aldehydes from, i, 360. 
and allied compounds, TRANS., 75. 
and their derivatives, i, 277. 
dextro-, in Russian turpentine, 
valency of, i, 358. 
—— from resins, i, 100. 
series, constitution of the members 
of, i, 276. 
orientation in the, i, 359. 
oxidation in the, i, 722. 
Terpenylic acid, constitution of, TRANS., 


reduction of, Trans., 1343. 
Terpenylphenylurethane, i, 595. 
Terpinene, oxidation of, Trans., 294. 
Terpineol, i, 595. 

methyl ether, i, 359. 
oxidation of, i, 596 
Terpinol, oxidation of, TRANs., 1329. 
Terpinolene, oxidation of, TRANs., 295. 
Terpylonic acid, Trans., 1329. 
Tetrabenzoylpenterythritol, i, 617. 
Tetracalcium phosphate, formation and 
properties of, ii, 70. 
Tetracetamidotertiary butylbenzene, 
i, 636. 
Tetracetylarabinonitrile, i, 294. 
Tetracetylethane, i, 631. 
Tetraglycerol, i, 617. 
Tetrahydrobenzene, i, 255. 
A'-Tetrahydrobenzoic ucid, i, 34. 
A*-Tetrahydrobenzoic acid, i, 33. 
Tetrabydrocarbazole, preparation of, 
i, 717. 
Tetrahydrocarveol, i, 359. 
Tetrahydrocarvole, i, 359. 
Tetrahydrodimethylphenometadiazine, 
i, 531. 
Tetrahydro-2’-ethylquinazoline, i, 51. 
Tetrahydroisoquinoline, i, 227, 528. 
nitroso-, i, 528. 
—— tetrahydroisoquinolinedit hiocarb- 
amate, i, 529. 
Tetrahydroisoquinoly]carbamide, i, 529. 
Tetrahydronaphthalene, derivatives of, 
i, 591. 
Tetrahydronaphthylene chlorhydrin, 
i, 591. 
— glycol, i, 591. 
—— metaglycol, i, 592. 
—— oxide, 1, 591. 
Tetrahydroparatoluiec acid, i, 713. 
Tetrahydropheno-2’-methy]-4’-phenyl- 
metadiazine, i, 49. 
1 : 3 : 5-Tetrahydrophenyldimethylpyr- 
azole, i, 178. 
Tetrahydro,2’-phenylquinazoline, i, 50. 


Tetrahydrophthalazine, i, 733. 
Tetrahydroxyanthraquinolinequinone, 
i, 671. 
Tetrahydroxydibenzyldicarboxylic acid, 
i, 588. 
Tetrahydroxydinapbthylmethane, i, 222. 
Tetrahydro-xylene, i, 525. 
Tetrahydroxyoctolactone, i, 12. 
Tetraketones, aromatic, i, 169. 
Tetramethoxydihydrodiphthalyldi- 
imide, i, 372. 
Tetramethoxydiphthalyl, i, 588. 
Tetramethoxydiphthalylic dibromide, 
i, 588. 
Tetramethoxydiphthalylimide, i, 588. 
Tetramethoxydiphthalyllactonic —_ acid, 


i, 588. 
Tetramethoxyhydrodiphthalyllactonic 
acid, i, 588. 
Tetramethoxyphenyldipiazine, TRANs., 
1304. 
Tetramethyldiamidoazoxybenzene, 
i, 509. ; 
Tetramethyldiamidobenzophenone, 
thermochemistry of, ii, 6. 
Tetramethyldiamidodiphenylmethane, 
thermochemistry of, ii, 6. 
Tetramethyldiamidothiobenzophenone, 
thermochemistry of, ii, 6. 
Tetramethyldihydroxyheptamethylene, 
TRANs., 117. 
Tetramethylenecarboxylic 
bromo-, i, 694. 
Tetramethylene-derivatives, i, 693. 
Tetramethylenediamine, action of nitrous 
acid on, i, 453. 
Tetramethylenedicarboxyanil, i, 694. 
Tetramethylenedicarboxylic acid, i, 693. 
— —— dibromo-, i, 694. 
Tetramethylenetetracarboxylic 
i, 693. 
Tetramethylethylene, hydration of, i, 61. 
Tetramethylhomoindamine _ thiosulph- 
ate, i, 77. 
Tetramethyloxetone, i, 691. 
Tetramethyloxetonecarboxylic 


acid, tri- 


acid, 


acid, 


i, 690. 
Tetramethylphenyltriamidotriphenyl- 
methane, i, 515. 
a-Tetramethylpiperazine, i, 374. 
8-Tetramethylpiperazine, i, 374. 
Tetramethylsuccinic acid, i, 394. 
Tetramethyltolyltriamidotriphenyl- 
methane, i, 516. 
Tetramolybdoperiodic acid, salts of, 
ii, 123. 
Tetraphenyldipiazine, Trans., 1299. 
Tetraphenylenefurfuran, T'RaNs., 772. 
Tetrasalicylide, i, 166. 
Tetrazole-derivatives from diazotetr- 
azotic acid, i, 440. 
Tetrazylhydrazine, i, 441. 
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Tetric acid, derivatives of, i, 690. 
Tetrolice acid diiodide, i, 397. 
Thalliom, atomic weight of, ii, 322. 
——. flame-spectrum of, ii, 402. 
—— method of obtaining a persistent 
spectrum of, Trans., 139. 
silver nitrate, use of, for separating 
minerals, ii, 294. 
— spectrum of, ii, 313, 402, 525; 
TRANs., 139. 
— sulphite, ii, 278, 456. 
—— volumetric estimation of, ii, 92. 
Thallochlore, i, 41. 
Thamnolia vermicularis, acid from, i, 277. 
Thamnolic acid, i, 727. 
Theine and caffeine, identity of, TRans., 
195. 
—— estimation of, in tea, ii, 352, 608. 
Theobromine and caffeine, separation of, 
ii, 608. 
estimation of, in cacao beans, 
ii, 198. 
thermochemistry of, ii, 362. 
Thermal expansion of certain paraffins 
and paraffin derivatives, TRans., 273. 
of liquids, determination of, 
TRans., 262. 
—— value of the three acid functions 
of phosphoric acid, ii, 60. 
Thermochemistry of carbon compounds 
of mixed functions, ii, 6. 
of chloracetic acid, i, 624. 
—— of a-dibromopropionie acid, ii, 358. 
—— of 8-dibromopropionic acid, i, 625. 
—— of indigotin derivatives, i, 649. 
—— of isomeric allyl and propenyl 
derivatives, ii, 153. 
—— of levulinic, pyrotartaric, and ra- 
cemic acids, ii, 109. 
, —— of monobromanilines, i, 22. 
—— of polybasic ureides, ii, 360. 
— of substituted benzenoid hydro- 
carbons, i, 562. 
—— of the ions, ii, 357. 
— of ureides, ii, 358. 
—— of uric acid, ii, 360. 
Thermodynamical problems on condi- 
tions of equilibrium in salt solutiuns, 
ii, 363. 
Thermoelectric phenomena between two 
electrolytes, ii, 202. 
Thermometer, air, for laboratory use, 
li, 357. 
~—— mercurial, for temperatures up to 
550°, ii, 443. 
Thiazine, i, 44. 
Thiazolines, i, 532. 
Thiazone, i, 44. 
Thienylindole, i, 168. 
Thiocarbamide, constitution of, i, 341. 
—— thermochemistry of ii, 359. 
—— See also Thiourea. 
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| Thiocyanacetone, i, 64, 188. 


Thiocyanates, detection and estimation 
of, in ammonium sulphate, ii, 556. 
— of chromammonium compounds, 

i, 290. 
—— reactions of ferric salts with, i, 122, 
185, 289, 290. 

Thiocyanic, hydrocyanic, and hydro- 
chloric acids, estimation of, ii, 503. 
Thiohydantoin, thermochemistry of, 

ii, 362. 
Thionuric acid, ii, 361. 
Thionyl bromide, Proc., 1893, 10. 
chloride, molecular weight of, in the 
liquid state, T'RaNs., 1099. 
preparation of, i, 504. 
—— chlorides, action of, on acid amides, 
i, 553. 
Thionylamines, i, 504. 
—— of the aliphatic series, i, 504. 
—— of the aromatic series, i, 515. 
—— of unsaturated bases, i, 702. 
Thionyldiethylhydrazone, i, 249. 
Thiophen of crystallisation, i, 406. 
Thiosemicarbazides, stereoisomeric, i, 26. 
Thiosulphates, normal metallic, ii, 458. 
Thiourea, action of a-bromopropionic 
acid on, TRANS., 818. 
action of dichloracetic acid on, 
Trans., 816. 
— action of trichloracetic acid on, 
Trans., 818. 
and some haloid derivatives of fatty 
acids, action between, TRANS., 815. 
Thioureas, substituted, desulphurisation 
of, Trans., 318. 
Thiovanadates, formation of, ii, 379. 
Thiuret, i, 575. 
Thorium and uranium dioxides, iso- 
morphism of, ii, 378. 
— extraction of, ii, 532. 
—— preparation of, in the electric 
furnace, ii, 473. 
sulphur compounds of, ii, 574. 
Thrombosis, cardiac and pulmonary, 
ii, 541. 
Thuja, oil of, constituents of, i, 105. 
a-Thujaketonic acid, i, 106. 
B-Thujaketonic acid, i, 107. 
Thujaketonic acids, constitution of, 
i, 598. 
Thujone, i, 106. 
— action of bromine and of bleaching 
powder on, i, 598. 
Thujylamine, i, 106. 
Thymol, compound of, with aluminium 
chloride, i, 508. 
— dibromo-, derivatives of, i, 316. 
— in the ethereal oil of Mosula 
Japonica, ii, 181. 
—— titanate, i, 257. 
Thyroid, proteids of the, ii, 425. 
i4--2 
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iconine, bromo- and dibromo-, i, 287. 
Tiglic acid, brom-additive products of, 
i, 135, 188, 455. 
-—— — constitution of, i, 141. 
—— — dibromide, i, 136. 
-—- index to the literature of, 
i, 10. 
preparation of, i, 135. 
Tin and gold, compounds of, ii, 74. 
—- detection of, ii, 192. 
electrolytic estimation of, ii, 94. 
estimation of, in alloys, ii, 95. 
—-- lead, antimony, and copper, sepa- 
tion of, ii, 95. 
ore, ussay of, ii, 501. 
—— products of the action of nitric 
acid on, TRANS., 845. 
separation of lead from, ii, 437. 
slags, decomposition of, by the 
fluoride method, ii, 305. 
sulphite ii, 456. 
volatilisation of, in the electric arc, 
ii, 508. 
Tin-aluminium-bismuth alloys, ii, 415. 
Tin-copper-antimony alloys, analysis of, 
ii, 242. 
Tin-iron alloys, ii, 211. 
Tin-lead-aluminium alloys, ii, 415, 
Tin-zine-bismuth alloys, ii, 15. 
Tin-zine-Jead alloys, ii, 15. 
Tissues, microchemical localisation of 
phosphorus in the, ii, 135. 
“Titanic acid, action of a high tempera- 
ture on, ii, 167. 
combination of oxalic acid 
with, i, 625. 
Titaniferous iron ore from the Breit- 
first, ii, 382. 
Titanium chloride, m. p. of, ii, 357. 
specific gravity of, ii, 379. 
Titanium-compounds, i, 257. 
Titration apparatus with automatic 
zero adjustment, ii, 41. 
Tobacco, analysis of, ii, 504. 
— chemical changes in, during fer- 
mentation, ii, 592. 
cured by the leaf-cure on wire and 
by the stalk process, analysis of, 
ii, 547. 
—— plant, chemistry of the, ii, 38. 
smoke, i, 226. 
stalks, analysis of, when cut and 
after curing, ui, 592. 
Tolane, orthodichluro-, i, 351. 
-— dichloride, i, 351. 
Tolazone, i, 733. 
— diamido-, i, 733. 
—— dioxide, i, 733. 
Tolidine, thionyl-, i, 518. 
Toluamide, metanitro-, i, 212. 
Toluene, action of phenylthiocarbimide 
on, i, 154. 
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Toluene, action of propylic bromide and 
aluminium chloride on, i, 562. 
—— azimido-, oxidation of, i, 375. 
— 4: 5-chloramido-, i, 340. 
—- critical constants of, ii, 446. 
--— dinitrochloro-, i, 15. 
electrolytic reduction of, i, 566. 
-—-— magnetic rotation of, ii, 442. 
metachloro-, m. p. of, ii, 357. 
—— nitration of, at low temperatures, 
i, 469. 
——ortho- meta- 
m. p. of, ii, 357. 
—— orthochloro-, m. p. of, ii, 357. 
—— —— preparation of, i, 150. 
—— orthiodoso-, i, 257. 
-—— orthiodoxy-, i, 257. 
—— parachloro-, m. p. of, ii, 357. 
paranitro-, action of alkalis on, 
i, 697. 
—— pariodoso-, i, 256. 
pariodoxy-, i, 257. 
trichJoro-, m. p. of, ii, 357. 
—— a- -trinitro-, preparation of, i, 14. 
Tolueneazocatechol, i, 410. 
o-Toluene-a-azonaphthalene, i, 276. 
o-Tolueneazo-8-naphthol, reduction of 
the acetyl-derivatives of, TRans., 
929. 
p-Tolueneazo-8-naphthol, reduction of 
the avetyl-derivatives of, Tuans., 
925. 
m-Tolueneazophenetoil, 
i, 330. 
o-Tolueneazophenetoil, reduction of, 
i, 330. 
p-Tolueneazophenetoil, reduction of, 
i, 330. 
Toluenedicarboxylic 
i, 593 
p-Toluenehydrazobenzoic acid, i, 47. 
o-Toluene-a-hydrazonaphthalene, i 276. 
p-Tolueneorthazobenzoic acid, i, 47. 
Tolueneparasulphonic acid, 2 : 6-di- 
nitro-, reduction of, i, 603. 
nitramido-, i, 603. 
Toluenesulphonic acid, paranitro-, action 
of alkalis on, i, 697. 
Toluene-2-sulphonic acid, 4:5-chloro- 
nitro-, i, 339. 
— -——- 4-nitro-, salts of, i, 270. 
Toluenesulphoniec acids, amido-, affini'y 
coefficients of, ii, 450. 
o-Toluic acid, action of phenylhydraziue 
on, Proc., 1892, 220. 
—- dichlor-, i, 580. 
‘dinitrochlor-, i, 581. 
— — nitrochlor-, i, 581. 
parachlor-, and its deriva- 
tives, i, 580. 
p-Toluic acid, 2 : 6-dinitro-, i, 604. 
— —— hydrobromide, i, 378. 


and para-bromo, 


reduction of, 


acid [1:2:6], 
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p-Toluic acid, iodoso-, i, 581. 

-—- —— —— and iodoxy-derivatives 
of, i, 581. 

teen omeit Biker, i, 681. 

—— —— metiodo- and orthiodo-, i, 581. 

—— acids, hydrogeaised, i, 713. 

Toluidides which exist in two modifica- 
tions, i, 511. 

m-Toluidine, thionyl-, i, 516. 

o-Toluidine, 4 : 5-chloronitro-, i, 580. 

hydrogen malate, i, 265. 

—— parachloro-, i, 699. 

p-Toluidine hydrogen malate, i, 264. 

—— oxidation of, Trans., 1395. 

—— thionyl-, and its derivatives, i, 516. 

p-Toluidineazoquinol, i, 571. 

o-Toluidines, §metamidodialkylortho-, 
and their conversion into methylene- 
blue dyes, i, 75, 77. 

—— paramidoalkyl-, i, 265. 

Toluidinesulphonic acids, alkyl-deriva- 
tives of, i, 584. 

o-Toluonitrile, chlor-, i, 580. 

- — nitrochloro-, i, 581. 

Toluquinoline chloral, i, 438. 

Toluquinone, action of hydrogen chloride 
on, i, 322. 

—- chlorine and bromine additive 

- products of, i, 320. 

Toluquinonediparatolylimide, 
1409, 

Toluquinoneditolylimide, 
TRANS., 1397, 1400, 1406. 

Toluquinoneparatolylimide, 
Trans., 1401. 

p-Toluyl cyanide, i, 159. 

Loluylenediamine, chloro-, i, 15. 

m-Toluylenediamine, thionyl-, i, 518. 

Tolyl diazoimides, i, 705. 

Tolyl isopropyl ketone, i, 162. 

o-Tolyl iododichloride, i, 257. 

p-Toly] iododichloride, i, 256. 

—— phenyl ketone, hydrazone 
i, 208. 

o-Tolylacrylamide, i, 696. 

p-Tolylacrylamide, i, 696. 

Tolylamidophenylamine, dinitro-, i, 15. 

Tolylbenzimidopheny] ether, i, 409. 

Tolyldiamidonaphthalene, i, 276. 

o-Tolyl-ay-diketo-8d-dimethylpiper- 
azines, isomeric, i, 51. 

p-Tolyldimethylpyrimidine, i, 735. 

p-Tolyldimethylquinolinethiocarbamide, 
i, 605. 

o-Tolylfumaramide, i, 265, 

p-Tolylfumaramide, i, 264. 

o-Tolylhydrazine, bromination of, i, 705. 

—— parabromo-, i, 705. 

p-Tolylhydrazine, bromination of, i, 705. 

-~— bromo-, i, 705. 

i-p-Tolylindazole, i, 47. 

Tolylisopropylcarbinol, i, 162. 


TRANS., 
amido-, 


amido-, 


of, 


SUBJECTS. 763 
Tolyllevulinic acid, 8-thio-, i, 36. 
p-Tolylmalamie acid, i, 264. 
o-Tolylmalamide, i, 265. 
p-Tolylmalamide, i, 264. 
p-Tolylmalimide, i, 264. 
Tolylmethylamines, action of thionyl 

chloride on, i, 703. 

thionyl.-, i, 703. 

Tolylorthopiperazone, i, 705. 

o-u-Tolyloxazoline, i, 532. 

p-#-Tolyloxazoline, i, 533. 

p-o-Tolylpenthiazoline, i, 427. 

u-p-Tolylpenthiazoline, i, 427. 

Tolylphenylamine, dinitro-, i, 15. 

nitro-, i, 340. 

Tolylphenylaminesulphonic acid, nitro-, 
salts of, i, 340. 

o-Tolylphenylbenzenylamidine, i, 204. 

a-Tolylphenylformazyl methyl ketone; 
i, 159. 

1-p-Tolyl-5-phenylpyrazole-3-carboxy lic 
acid, i, 610. 

p-a-Tolylphenylthiosemicarbazide, i, 27. 

o-Tolylpiperazine, diamido-, i, 54. 

> faldaioenainn diamido-, i, 54. 

p-Tolylpropionic acid, B-thio-, i, 35. 

p-Tolylsulphoneanilide, i, 416. 

p-Tolylsulphone-ethylanilide, i, 416. 

p-Tolylsulphonemethylanilide, i, 416. 

Tolylsulphoneoxysulphobenzide, i, 416. 

o-Tolylthiazoline, i, 534. 

‘Tomatoes, composition of the stems and 
leaves of, ii, 224. 

estimation of sugar in, ii, 555. 

—— presence of boron, copper, and 
lithium in, ii, 225. 

Tourmaline, formula of, ii, 422. 

Toxic action of aromatic compounds, 
influence of the carboxyl group on, 
ii, 178. 

of expired air, ii, 223. 

Toxicity of certain mineral 
ii, 179. 

Toxicological analysis, examination for 
metals in, ii, 598, 


salts, 


| ‘Trehalase, i, 451, 


Trehalin, i, 496, 


| Trehalose, occurrence of, in the fungi, 


ii, 337. 

Trehalum, i, 496. 

Train oil, recognition of paraffin and 
lubricating oil in the distillate of, 
under pressure, i, 493. 

Transfusion, some results of, ii, 22. 

Transparency, radiant, measurement of, 
ii, 401. 

Transudations, protetds in, ii, $334. 

Triacetyldibromogallic acid, i, 643. 

Triacetylethane, unsymmetrical, i, 623. 

Triacetylpentaglvcerol, i, 617. 

Triazoledicarboxylic acid [1:2:38], 


i, 375. 
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Tribenzamide, i, 29. 
Tribenzenesulphonetrimethylenetri- 
imide, i, 714. 
Tribenzoyldibromogallic acid. i, 643. 
Tribenzoylpentaglycerol, i, 617. 
Tribenzylamine, preparation of, TRANS., 
1311. 
Tricarbon-nuclei, action of zine on 
bromo-derivatives of, i, 1. 
Trichosanthin, i, 42. 
Trivinnamaltetraureide, i, 646. 
Tricinnamylamine, i, 570. 
Triethylumine, freezing points of aqueous 
solutions of, TRANS., 162. 
—— hydrate of, Trans., 162. 
velocity of the reaction of, with 
ethylie iodide, ii, 510. 
Trihydriodocinchonidine, i, 231. 
Trihydroxyanthraquinolinequinone, 
i, 671. 
Trihydroxyaurin from catechol, i 274. 
Trihydroxymethylisocarbostyril, i. 367. 
Trihydroxymethylisocoumarin, i, 366. 
Trihydroxymethylisoquinoline, i, 367. 
8-Trihydroxynaphthoie acid, i, 475. 
Trimesic trihydrazine. i, 180. 
Trimethylamine, action of secondary 
caprylic iodide on, i, 7. 
—— freezing point of aqueous solutions 
of, Trans., 152. 
hydrates of, TRANs., 154. 
Trimethylbenzimidazole [2 : 2’: 3’), 
i, 433. 
Trimethylearbincarbinol, i, 543. 
Trimethylearbinol, preparation of, 
i, 622. 
—— specific volume and thermal ex- 
pansion of, TRANS., 278. 
Trimethylene chlorobromide, derivatives 
of, i, 8. 
dichloro-, heat of combustion of, 
ii, 5. 
heat developed by the union of 
bromine with, ii, 444. 
heat of combustion of, ii, 444. 
Trimethylenediamine, 8-chloro-, i, 31. 
Trimethylenediphthalimide, -chloro-. 
i, 31. 
Trimethylenedisulphone, i, 459. 
Trimethyleneglycol diparatolyl ether, 
i, 9. 
Trimethylethylamine, i, 543. 
Trimethylethylene, i, 543. 
—— action of nitrosyl chloride on, 
TRAns., 482. 
—— behaviour of, with zinc chloride, 
i, 382. 
—— formation of amylic salts by the 
action of acids on, i, 449. 
Trimethylethylic salts, i, 543. 
8-Trimethylethylidenelactic acid, action 
of sulphuric acid on, i, 71. 


Trimethylhydroxytetrahydronaphthyl- 
ammonium hydroxide, i, 592. 

Trimethylmethane, specific volume and 
thermal expansion of, TRaNs., 276. 

Trimethylphloroglucinol, bromo-, i, 21. 

Trimethyltetrahydroquinoline, i, 227. 

Trimethyltrimethylenedisulphonesulph- 
ide, i, 684. 

Trimethylxanthine, 
i, 375. 

Trioxysparteine and its derivatives, 
i, 232. 

Triphenylacetonitrile, preparation of, 
i, 589. 

Triphenylbenzene, i, 220. 

Triphenylearbinol, preparation of, 
i, 589. 

Tripheny]-A,-ketotetrahydrobenzene 
[3:4:5], i, 419. 

Triphenylmethane, solubility of, in benz- 
ene, i, 273. 

Triphenylmethane-series, colouring mat- 
ters of the, i, 472. 

Triphenyloxazole, Trans., 474. 

Triphenylphenol, i, 219. 

‘Lviphenylpiperazine, i, 428. 

Triphenylpyrazolecarboxylic acid 
[1:4:5:3], i, 610. 

Triphenyltetrahydropyrazine, prepara- 
tion of, i, 428. 

Triphenylthiosemicarbazide, i, 29. 

Triphenylvinylaleohol, i, 718. 

Triphloroglucide, i, 718. 

Triphloroglucinol chloride, i, 718. 

Triphthalimidepropane, i, 31. 

Tripropylamidoacetic acid, i, 554. 

Triskaidecanic acid, amido-, and its de- 
rivatives. i, 552. 

a-Trithioaldehyde, behaviour of, in the 
organism, ii, 289. 

Tri-p-toluylenetriamine, TRANS., 1395. 

Trona, artificial, ii, 577. 

Tropeolum majus, sugars of, TRANS., 
661. 

a-Tropine, i, 426. 

Tropine, formula of, i, 537. 

B-Truxillie acid, derivatives of, i, 418. 

y-Truxillic acid, derivatives of, i, 419. 

6-Truxillie acid, i, 58. 

Truxillic acids, constitution of, i, 418. 

Tuberculin, Koch’s, constituents of, 
i, 234. 

Tunicin, i, 380, 497. 

Tungstates, preparation of, free from 
molybdenum, ii, 125. 

Tungsten, action of carbonyl chloride 
and of sulphur chloride on, ii, 574. 
— action of, on solutions of silver, 

gold, &e., ii, 170. 
—— and iron, crystalline alloy of, ii, 179. 
-—— preparation of, in the electric fur- 
nace, ii, 471. 


derivatives of, 
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Tungstic anhydride, compounds of, with 
alkali oxalates, i, 457. 


Tungstous oxide, association of,- with 


columbous oxide, ii, 531. 


Tungstyl chloride, action of gaseous 


ammonia on, ii, 531. 

Turacin, i, 184. 

Turacoporphyrin. i, 184. 

Turacoverdin, i, 184. 

Turkey red oil, i, 455. 

Turnip salad, analyses of, ii, 293. 

Turpentine, oil of, American, i, 594. 

constitution of, i, 276. 

—— — French, action of picric acid 
on, TRans., 1388. 

—— oxidation of, Trans., 1327. 

-—— Russian, valency of the dextro- 
terpenes in, i, 358. 

Turpethic acid, i, 424. 

Turpethin, i, 424, 

Turpethole, i, 424. 

Turpetholic acid, i, 424, 


U. 


Tlexine, i, 119. 

Undecaglyceryl, i, 544. 

Uramide, thermochemistry of, ii, 361. 

Uranium acetate, action of carbonic an- 
hydride on, in sun-light, ii, 483. 

— colorimetric estimation of small 
quantities of, ii, 555. 

dioxide and thorium dioxide, iso- 

morphism of, ii, 378. 

preparation and specific 
gravity of, ii, 378. 

—— preparation of, ii, 283. 

volatilisation of, in the electric arc, 

ii, 501. 

Dranyl sulphites, ii, 456. 

Urea, estimation of, ii, 146, 310, 560. 

—— Hiifner’s method of estimating, 
ii, 560. 

—— in the blood of birds, ii, 581. 

Ureides, polybasic, thermochemistry of, 
ii, 360. 

—— thermochemistry of, ii, 358, 360, 
362. 

8-Ureidopropionic acid, i, 632. 

Urethane, derivatives of, i, 128. 

Uric acid, estimation of, ii, 558. 

estimation of, in urine, 
ii, 101, 395. 

—— —— formation of, ii, 428. 

—— —— in the organism, ii, 384. 

—— —— physiological action of, 
ii, 585. 

— — solutions, behaviour of, when 
exposed to air, ii, 558. 

—— —— thermochemptry of, ii, 362. 
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Urinary carbohydrates, relation of, to 
humous substance, ii, 82. 

—— colouring matters, i, 539. 

—— hematoporphyrin, ii, 480. 

Urine, action of light on, Trans., 1112. 

—— carbamic acid in, after ingestion of 
lime, ii, 333. 

—— cause of the sterilisation of, by light, 
Trans., 1119. 

— chromic acid as a reagent for 
albumin and bile pigments in, ii, 200. 

—— conditions which favour the form- 
ation of hydrogen peroxide in, 
Trans., 1115. 

—— detection of albumin in, ii,399, 610. 

—— detection of bile pigments in, 
ii, 398. 

—— detection of lead in, ii, 600. 

—— detection of sugar in, ii, 349, 
610. 

—— estimation of diamines in, ii, 145. 

estimation of mercury in, ii, 438. 

—— estimation of nitrogen in, ii, 343. 

—— estimation of uric acid in, ii, 101, 
395. 

— fetal, ii, 428. 

—— formation of hydrogen peroxide 
in urine exposed to light, TRans., 
1110. 

—— horse’s, the phosphates of, ii, 30. 

human, crystalline globulin occur- 
ring in, ii, 290. 

in Bright’s disease, transformation 
of the albumin of, ii, 30. 

in cases of eczema, ptomaine from, 
i, 614. 

-—— in erysipelas and puerperal fever, 
ptomaines from, i, 183. 

—— lactic acid in, ii, 136. 

normal, the carbohydrates of, 
ii, 542. 
—— pentoses in, ii, 100. 
production of hydrogen sulphide 
and methyl mercaptan by a bacteriun 
in, ii, 335. 

— source of error in the estima- 
tion of phosphoric acid in, ii, 99. 

—— uroerythrin and hematoporpiuyrin 
in, ii, 178, 

—— volumetric estimation of phenol 
in, ii, 100. 

Urobilin, ii, 428, 538. 

—— pathological, i, 538. 

Urobilinogen, i, 538. 

Uroerythrin in urine, ii, 178. 

Urson and its derivatives, i, 601. 


Vv. 


Vacuum desiccators, tap for, ii, 453. 
Valeramide, isonitro-, i, 503. - 
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Valeric acid, active, preparation of, from 
fusel oil, TrRans., 1130. 

— —— aamidoxyl, i. 503. 

—- —— f-bromo-, i, 689. 

—— —— molecular weight of, in the 
liquid state, TRaNs., 1103. 

—— —— rotatory power of ethereal 
salts of, ii, 561. 

-Valerolactone-y-acetic acid, i, 130. 

Valeronaphthalide, Proc., 1898, 8. 

dinitro-, Proc., 1893, 9. 

Valeronitrile, «-amidoxyl, i, 503. 

Vanadates, thio-, formation of, ii, 379. 

Vanadie acid, estimation of, ii, 195. 

Vanadium alkali oxalates, i, 457. 

—v- extraction of, from its ores, ii, 17. 

in a lignite from the Argentine Re- 
publie, ii, 128. 

preparation of, in the electric fur- 
nace, ii, 471. 

Vanadyl trichloride, preparation of, 
ii, 17. 

Vanillideneorthamidobenzylie alcohol, 
i, 24. 

Van’t Hoff-Wislicenus hypothesis, com- 
parison of experimental results with 
the theoretical conclusions of the, 
i, 145. 

Va 

ifferent atmospheres, i ii, 564. 


Vapour density of halogen hydrides at | 


low temperatures, ii, 65. 
pressure of aqueous alcoholic solu- 
tions of salts, ii, 154. 


—— pressures of certain ethereal salts, | 


Trans., 1191. 

of fatty acids, ii, 446. 

-— tension of mixtures of ether and 
water, ii, 264. 

tensions of solutions of sulphur 
and phosphorus in carbon bisulphide, 
ii, 511. 

Vapounrs, tensions of, ii, 9 

Varnish, linseed oil, testing, ii, 148. 

Vegetables, estimation of pentosans and 
pentoses in, ii, 53. 

Vegetation, influence on, of the pressure 
of carbonic anhydride in the air of 
soils, ii, 341. 

Velocity of chemical reactions, influence 
of dilution on, ii, 510. 

—— of etherification, ii, 9. 

of reaction between nitrites and 
hydroxylamine salts, ii, 160. 

of sugar inversion in presence of 
acetic and lactic acids, ii, 112. 

Veratrine, crystallised, i, 490. 

Vicia sativa, nitrogenous constituents 
of the seedlings of, ii, 85. 

o-Vinylbenzoic acid, octochloro-, i, 346. 

vor changes in aqueous solutions, 
ii, 447. 


risation, speed of, of compounds in | 
| 
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Volumes, critical, ii, 63. 
molecular, in corresponding states, 
ii, 63. 
— — of dissolved alkali salts, 
ii, 264. 
Volumetric analyses, use of potassium 
hydrogen tartrate in, 1i, 144. 


W. 


Waluewite, constitution of, ii, 78. 

Water and alcohol, distillation of mix- 
tures of, ii, 347. 

—— and ether, vapour tension of mix- 
tures of, ii, 264. 

apparatus for extracting the gases 
dissolved in, ii, 432. 

—— as a catalyst, ii, 462. 

—— boftle for taking samples of, at 
known depths, ii, 432. 

composition of, ii, 453. 

—— composition of, by 
ii, 515. 

—— depression of the freezing point of 
acetic acid by, TRANS., 1026. 

—— depression of the freezing point 
of, by dissolved substances, TRANs., 
1015. 

— drainage, 
ii, 338. 

—— electrolytic dissociation of, ii, 364, 
365, 448. 

estimation of chlorine in, ii, 550. 
—— estimation of hardness of, ii, 347. 
—— gravimetric composition of, ii, 410. 
influence of, in promoting chem- 
ical action, ii, 462; Proc., 1893, 
129. 

—— magnetic rotation of, ii, 442. 

— mineral, containing iodine, from 
Austrian Silesia, ii, 479. 

of the Valle del Gallo, 


volume, 


from arable soils, 


ii, 175. 

— molecular weight of, in the liquid 
state, TRANS., 1105. 

—— of crystallisation, dissociation of 
salts into their ions by, ii, 265. 

— of the Black Sea, saline con- 
stituents of, ii, 326. 

— of the Eastern Mediterranean, 
ii, 216. 

— rain, bacillus in, ii, 83. 

—— specific heat of, ii, 443 

—— spring, estimation of iron 
ii, 196. 

Waters, alkaline, of Owen’s Lake, soda 
from, ii, 18. 

mineral, composition of, TRANS., 

696. 


in, 
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Waters, mineral, estimation of bromine 
in, ii, 595. 
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ERRATA. 
Vor. LXII (Assrr., 1892). 


Line 
19, for “there is first formed ” read “ we may suppose that there is first 
formed.” 

18* ,, “in 1882” read “in 1882, but these compounds are quite distinct 
from Recoura’s chromosulphuric acid.” 

11 “a crystalline bromo-additive product when treated with bromine 
water” read “a crystalline additive product with hydrogen 
bromide.” 

“143°” read “ 145°.” 
“ proteids”’ read “ albumen.” 


Vou. LXIV (Asstr., 1893). 
Parr I. 


3* ,, “L. Votpyan” read “ L. Voursan.” 
2* . “A. Nemrrorrsxy” read “ A. NEMIROVSKY.” 
13* et seq., in the names in italics, for “-idine” read “-idene.” 
15, for ‘1: 4-Amidonaphthalene” read ‘‘1; 4-Ethoxyamidonaph- 
thalene.”’ 
6* ,, “di-B-naphthyl-ay-diketo-Bo-diethylpiperazine” read “ di-B8-naph- 
thyl-ay-diketo-Bi-dimethylpiperazine,” 
“ a-ethoxryisobutyro-B-naphthalide” read “ a-ethoxyisobutyro-a- 
naphthalide.”’ 
“and equal ” read “although not equal.” 
“ ScurrreR” read “ SCHIFFERER.” 
“K,. Bruncx” read “R. Bruncx.” 
180°” read “ 280°.” 
“R. v. Rorrensure” read “ R. v. RoTHENBURG.” 
“R. Anscnitz” read “ R. ANscnitz and W. Montrort.” 
“R. Bravunscuwseie” read “J. W. Briut and R. Bravy- 
SCHWEIG.” 
“ Beckmann ” read “‘ Elbs (Abstr., 1892, 347).” 
“ A. Souprant” read “ A, SoLparni.” 
“ Witt’s Oxycellulose. By A. Nastnikorr” read “‘ Witz’s 
Oxycellulose.” By A. NastTiu«orr.” 
22,23 ,, “S. Juxorrsxy” read “8S. JuKovsxy.” 
18 et seq., for “ferment” read “ enzyme.” 
22*, for “fermenting” read “‘ hydrolytic.” 
9* et seq., for “ to ferment” read “ to hydrolyse.” 
# . » “fermenting” ,, “ hydrolysing.” 
23* for “ Orthiodosobenzene ” read ‘‘ Orthochloriodosobenzene,” 
21, for * Zine” read “ Zine Chloride.” 
15 ,, “Sraperpere” read “ E. STaPELBERG.” 
23* ,, “last abstract” read “this vol., i, 580.” 
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Vou. LXIV (Assrr., 1893). 
Part I (cont.). 


Page Line 
615 10, 11, 17, for “ é-achroglobulin” read “ d-achroglobin.” 
618 3*, for “ V. Kistyakorrsky ” read “ V. KistYaAKOVSKY.” 
632 20*,, “R.T. Mamert” read “ R. Thomas-MAMERT.” 
675 18 ,, “W. GouticH” read “ E. Scumipt and W. Gouticu.” 
713 2*,, “V. Vittierr” read “ A. BARYER and V. VILLIGER.”’ 
719 16*,, “ Ber., 24” read “ Ber., 26.” 
— —. * OH-O,NHMe< read OH-C,NH,Me< | ; 

12* ,, “ Ber., 25” read Ber., 26.” 

4*,, “G. Voorness” read “C. G. VooRHEEs.” 


Part II. 


“V. Kisryakorrsky” read “ V. KistyakKovskyY.” 
“Nitrate” read “ Nitrite.” , 
** Electrical into Chemical” read ‘‘ Chemical into Electrical.” 
“alge” read “ mosses and alge.” 
“ distinct” read “distinct in the Nostocs.” 
“ similar alga” read “ alga.” 
“trimethylene” read “ trimethylethylene.” 
“A. GassMAN” read “ A. GASSMANN,.” 
11* ,, ‘**Colombous ” read *‘ Columbous.” 
14,* after ** Thorium ” insert ‘* Oxides.” 
13,* for “W. Linp@rEeNn” read “ W. LinpGREN and W. H. MELvitte.” 
1 , “C. Ketter” read “ G. KoTTMAYER.” 
10* ,, “phenolhydrazol” read “ phenylhydrazine.” 
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